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We have extensive experience in the machining of our own electrical insulating materials. The group shows some of our work on 
REY VULCANISED FIBRE 


PAXOLIN LAMINATED PANILAX LAMINATE ‘ 


THE MICANITE & INSULATORS CO. LTD 


EMPIRE WORKS - BLACKHORSE LANE - WALTHAMSTOW - LONDON - €E.17 
BRANCH OFFICES at BIRMINGHAM CARDIFF GLASGOW MANCHESTER and 


NEWCASTLE-UPON-TYNE and representatives in most countries throughout the world 
In CANADA, MICANITE CANADA LTD 

gminated Materials. PANILAX Laminated Materials 

Micoflex-Durasieeve (Plastics 

PV.C.) 


Manufecturers of MICANITE (Built-up Mica Insulation). Fabricated “and Processed MICA. PAXOLIN and Mouldings 
EMPIRE Varnished insulating Cloths and Tapes. HIGH VOLTAGE BUSHINGS & TERWINALS. Distributors of Micoflex-Duratube Sieevings, 
covered flexible metal condult), Durajoint (Potented expansion joiming for concrete structures Kenutuf Injection Mouldings (in most thermoplastics includ 
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il ‘. ~ 2 6 1500 Ib. per sq. in., 1050°F 


+ ‘2 “ENGLISH ELECTRIC’ have installed the first steam turbo- 
4 alternator set in this country to operate with steam 

. conditions of 1500 Ib. per sq. in., 1050° P. 
This is the second 60,0000 kW II kV turbo- 


alternator in the Stourport ‘B’ Power Station 


of the British Electricity Authority. 


ENGLISH ELECTRIC 


steam turbo-alternator sets 








THe ENGLISH ELECTRIC Company Limited, QuEENS Hot SE, KINGSWAY, LONDON, W.C,2 


Steam Turbine Division, Rughy 


STAFFORD , ‘ 0 cs “~ BY BRADFORD 


ST. 11K4 
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—. MITESPEED’ 


FROM STOCK UPTOZOw/ GEARED MOTOR UNITS & REDUCTION GEARS 


' AVAILABLE UP_TO 80,HP =; 


RATIOS up to 82-| ; Any combination of motor, gear ratio and mounting 
! 


Write for publications A position can be supplied. Units up to 20 H.P. are 
5329-5330 /54 ! available from stock — larger sizes on quick delivery. 
or aig! 2 / 


— 


— 
— 


The RIGHT DRIVE for the production drive 


(ENGINEERS) LIMITED. BRADFORD 3. ENGLAND 


PHONE - 6525! (15 LINES) GRAMS :=““CROFTERS BRADFORD” 
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Portrait of a member 
of a famous test team 











MEGGER 


—e «6A Oe MPEEE 


Telephone: Chiswick 3670 


Why be caught out by faulty insulation or stumped by that insulation problem. By 
using a “ Megger” Insulation Tester you can ensure that your equipment will have a 
good innings. 

The Series 2 instrument, illustrated above, is available in various ranges and testing 
pressures up to 2,000 megohms at 1,000 volts. Ideal for testing power circuits, motors 
and industrial and domestic apparatus of all kinds. 


Please write for illustrated brochure J236 


EVERSHED AND VIGNOLES LIMITED 


ACTON LANE WORKS CHISWICK LONDON «+ W 


Telegrams: Megger, Chisk, London Cables: Megger, London 
6/177 





” aT LGD. ERANSPORUEES 


ter Brunswick Wharf Power Station 


JOHNSON & PHILLIPS LTD. 
CHARLTON + LONDON © $.E.7 
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THE  WEW GiLLoTT Cotswold 
| FANHEATER __ xfOws-HOT OK COLD 


| 
: 


New — low in cost and economical to run. Safe — it is ideal for any room 
in the house. Used either on the floor or as a wall fitting, the ‘Cotswold’ 
heater silently fans hot air in Winter or cold air in Summer to the 
farthest corners of the room. 

Of distinguished appearance, with neutral coloured body, deep maroon 
heat-resisting handle and die-cast stand 


THE MOST EFFECTIVE & ECONOMICAL 
FORM OF SPACE HEATING IN WINTER 
OR COOLING IN SUMMER 


Regd. DESIGN. 874623 


and the PROVED GILLOTT CONVECTOR HEATERS 


Gloucest CP iin, @ CO haltord 1K») 


THEY'RE ECONQMICAL, LOW PRICED AND SAFE 


PROVED, ECONOMICAL, unequalled value. These all-purpose Domestic Electric 
Space Heaters give you steady, even warinth, effectively protected to avoid waste or 
overheating. Safe — Portable — Heatproof — Stable. Fine appearance, attractively 
finished in bronze 

GLOUCESTER (14 Kw switched 750w) £3°15°0 
CHALFORD (1Kw) £3°0°0 


GILLOTT ELECTRO APPLIANCES LTD. 


One of the Group of Companies Associated with the Southern Areas Electric Corporation, Ltd. 


COTSWOLD WORKS, CHALFORD, Nr. STROUD, GLOS. 
Telephone: Brimscombe 2276/7 


plus purchase tax 
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VYBAK PLASTICS 


do what you want them to do 


VyBAK compounds can be moulded or extruded . VYBAK sheet can 
be sheared, embossed or punched, Heavier grades may be machined, 
welded and formed. Do you want the product to be flexible—or stay rigid ; 
stretch—or remain dimensionally stable? [here is a grade of VYBAK to 
meet almost every need. For so many jobs, large and small, no sooner 


is a question asked than an answer is found in — 


VYBAK 


Plastics 


BAKELITE LIMITED 
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A new range of 
Industrial 
switches... 


ME i046 


*% Removable grids for easier * Extremely compact multi- 
wiring gang unite 

% Perfect access with generous * Deep-drawn seamless heavy- 
terminals gauge steel boxes 

*% Box and cover plate Bonder- 


* Ample space for stowing ; ' 
ised for rust-resistance 


cables 


*% Factory-sealed AC switch vdiny tbdaemmencacsenenmuan 


movements requl ring no 
maintenance *% Remarkable value 


*% Excellent entry facilities 


7 Write for Leaflet 231 which describes the range in full 
(NI 0 ..+ the mark of leadership ‘nidulans 
RAB) HHEB 
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s 
\qunssmennsn? mmr 

















M. K. Blectric Limited, Wakefield Street, London, N.18 Edmonton 5151 
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The 




















sales 


Elasta lamps and fluorescent tubes 
offer a high standard of quality 
which comes from nearly 
half-a-century of 

manufacturing experience. 


Stock wisely—stock Elasta. 








TUNGSTEN FILAMENT 
AND FLUORESCENT | 


POPE'S ELECTRIC LAMP CO. LTD. Head Office: 5 Earnshaw Street, New Oxford Street, London, W.C.2. 
Branches: Manchester, Leeds, Leicester, Birmingham, Bristol, Belfast (Northern Ireland) 





DING POLICY... 


the date when the 
new C.M.A. trading terms 
came into operation.... 


K If you are not yet familiar with the new terms 


of business, obtain full information from the 


G.E.C. 





for reliability 
and service... 


ORDER FROM THE & EC an, 
a 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 





DRIVE 


REC'D 


THREE-SPEED 
COUNTERSHAFT UNIT 


For rapid starting and stopping at 950 R.P.M. 
1,425 R.P.M., 2,250 R.P.M. 


This specially designed unit giving countershaft 
speeds of 950, 1,425 and 2,250 r.p.m. has many 
applications in a wide range of trades and in- 
dustries. For small lathes, coil-winding machines, 
film processing equipment, etc., this simple 
compact unit is invaluable, incorporating as it 
does the MARDRIVE Clutch Motor, giving 
rapid starting and stopping for short and fre- 
quent intervals. 


Also available with Motor and three-speed 
Countershaft Unit mounted on base plate, 
allowing simple adjustment of belt and primary 
drive. For use with D.C. or A.C. single and 
three phase mains. Supplied with direct foot 
treadle or Standard 4 ft. Bowden cable control, 
as is the case with all types of MARDRIVE 
Clutch Motor Units. 


The MARINE ENGINEERING 
COMPANY (STOCKPORT) Ltd 


BULKELEY STREET EDGELEY STOCKPORT 
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-M*GEOCH- 


INDICATOR FITTINGS 
AND PANELS 


also makers of : 

SWITCH and FUSE GEAR, 
CONTROL PANELS and CUBICLES, 
WATERTIGHT SOCKETS and PLUGS, 

LIGHTING FITTINGS 


(Watertight, Weatherproof also Decorative) 
etc., etc, 
See us at:— 
Electrical Engineers Exhibition London 
Stand No. 46 


B.I.F. Birmingham Stand No. CS5I5 


(ASEE) 


also at 


McGEOCH a co. tTo. 
BIRMINGHAM 10 
LONDON 


WILLIAM 
BORDESLEY, 
GLASGOW 














KLEENOFF removes even the 
hardest baked-on grease with- 
out rubbing or scouring. 


Supplied in bulk, extra strong for use in 
cooker maintenance departments 


Retails at 
1% per tin 





These two products 
are consistently 
and extensively advertised 
and both hold the Good House- 
, keeping Seal of 

















Guarantee. 


eeeececeeeos 





Kay-Dee 
KETTLE DE-SCALER 
CLEANS KETTLES 


The certain way to remove scale. 

Recommend KAY-DEE for its 

efficiency and economy. Saves 
kettles—and cash ! 


Retails at 


2¢ perborie | THE KLEENOFF COMPANY 








Crompton Way, Crawley, Sussex. 








Electrical Times, 20 January, 1955 13 


,;— IT’S WONDERFUL WHAT YOU CAN DO... 





THEY NEVER LET YOU DOWN 


THE METROPOLITAN ELECTRIC CABLE & CONSTRUCTION CO. LTD. 
CLYDE WORKS, CHADWELL HEATH, ESSEX 


Tel: SEVEN KINGS 1810 Grams: METROCABLE, CHADWELL HEATH 
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120 MW from each boiler =|); 
at el 


Drakelow ‘B’ 


IC boiler plant at this generating station will provide even 
more advanced steam operating conditions for the British 
Electricity Authority. Drakelow ‘B’ will produce the 
highest unit MW output yet scheduled. 


Boiler unit coupled to turbo-alternator of 120 MW has an output 
of 860,000 Ibs. of steam per hour at 1,600 p.s.i. and temperature 
of 1010°F. Single stage reheat cycle raises steam temperature to 
1005°F after expansion through H.P. turbine 


Up goes efficiency with equipment 


INTERNATIONAL COMBUSTION LIMITED - London Office: Nineteen Woburn Place, W.C.1 
Works: Derby, England; Port Elizabeth, South Africa; Sydney, Australia T 0s.cn 
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For more than a generation Ransome & Marles 
have been meeting and solving bearing problems 
where reliability and accuracy are essentials. 
Our research staff are meeting 

tomorrow’s problems today. 


RANSOME & MARLES BEARING CO. LTD., NEWARK-ON-TRENT, ENGLAND 
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ERSKINE. HEAP, C2 [2 L. T. SWITCHGEAR 50/5000 Amperes 


SWITCHGEAR SPECIALISTS E.H.T. SWITCHGEAR 
: i up to 11 kv 250 MVA rupturing capacity 
BRANCH OFFICES AND AGENCIES IN nT PARTS OF THE WORLD MOTOR CONTROL GEAR 44/5000 H.P. 


HTON MANCHESTE AW P Din TT TAT 


WELCOME TO OUR STAND No. 187, ELECTRICAL ENGINEERS EXHIBITION, EARLS COURT, LONDON, MARCH (Sth to i9th 
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BRITISH-MADE 


SILICONES 


in CLASS H Transformers 


WHAT IS A CLASS H TRANSFORMER ? 






It is a dry-type transformer designed for operation at the new 
‘Class H’ insulation temperature rating which allows a ‘hot 
spot’ temperature of 180°C. Under normal operation the 
winding temperature may rise to 140°C above an ambient 
temperature of 40°C. 










WHAT INSULATING MATERIALS 
CAN STAND THIS TEMPERATURE ? 











Silicone resins and silicone rubbers in combination with mica, 
glass fibre or asbestos. Such insulation will withstand tem- 
peratures at least 50°C above the limits for Class B insula- 
tion. Even when disintegrated by long exposure to very high 
temperatures, silica is produced which is itself a good insu- 
| lator, instead of the carbonaceous products characteristic of 










organic materials. 







WHAT ARE THE ADVANTAGES 
OF A CLASS H TRANSFORMER ? 






1. It is smaller in both size and weight than an equivalent anove: 500 kVA, IIkV, dry-type, aircooled distribution 





transformer built by Transformers (Watford) Lid. for stib- 





Class B transformer. 


station and power station auxiliary services up to I1lkV. 







2. It-may be energised after standing in damp conditions 2 
ois k h : | hich! BELOW : 36 Watt 230 25 Volt dry-type transformer built by 
because silicones make the insulation highly water Massey & Congins Lid. for the Mersey Tumnel Authority, 
repellent. These transformers were tested by running at 2,000 per cent 





} ‘ overload for 45 minutes with windings under water, and for 
3. NO FIRE RISK. The danger of fire or explosion generally 2 hours at 1,000 per cent overload, without any effect on the 


associated with transformer failures is, in practice, elimi- insulation, 






nated. Overload tests have shown that at temperatures 





approaching the melting point of copper, silicone-bonded 





insulation does not catch fire or produce sufficient 





decomposition products to be ignited by a spark within 






a sealed unit. 

4. Due to their greater safety, Class H transformers provide 
a reliable and safe solution for site conditions which 
preclude the use of oil. 







Ask for Silicone Notes C 24 — Silicones in Transformer Windings 


MIDLAND SILICONES 


(an associate company of ALBRIGHT & WILSON Ltd.) 


first in British Silicones 


ap 19 UPPER BROOK STREET + LONDON + W.1 + TELEPHONE GROSVENOR 4551 


rew/me 41 
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TYPE V bs isss 
“~ZOA MAX AC Gao 
= OIA MAX DC G/2s0¥ 
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WIRING 
MADE 
cae? ... 


The G.E.C. now have a new range of Immersion Heaters 


with these easy-to-wire features: a 


D Thermostat cannot rotate in head. 


Phase and neutral wires separated by barrier. 


Bare earth wires can enter via slot in cover. 


a Shortest possible wire route inside head. 


The sizes available range from |2in. to 30in. suitable for either 
vertical or horizontal mounting. Prices from 47/3 (Purchase Tax 
17/3 extra) for the 3kw. I2in. model. Thermostat 28/10 extra. 





New &G.C. IMMERSION HEATER 


The General Electric Co. Ltd., Magnet House, Kingsway, L« n, WC.2, 
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WITH THE 






CUTTS) | 


DC Voltage Limits tl/, despite :— 









% AC voltage fluctuations 
of —10 to +67 










% Frequency variations 
of 48 to 52 c.p.s. 










% Load variations of 5%, to 1007, 


. 
AND SELF PROTECTING ON OVERLOAD —————a 


Send your*problems to :— 


Dept. E.T.2 WESTINGHOUSE BRAKE & SIGNAL CO., LTD. 
82 York Way, King’s Cross, London, N.|! 
Tel. TER 6432 
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This patent bayonet holder will 
operate continuously at 10 amps 
with safety, and will reduce main- 
tenance charges. Specially designed 
for Railway conditions. 








SPERRYN & CO., LTD., MOORSOM STREET, BIRMINGHAM 








FUSE MOUNTING ? 


—see the SiIY DICK people 


“XX” seRiES VIBRATION PROOF FUSES 


Five types in 5, 15, 30 and 60 amp. sizes are available to suit 





all requirements of wiring, connecting and mounting. Vi 

bration proof SLYDLOK “X” type fuses are renowned for 
their compactness, resistance to mechanical shock, 
and ease of mounting and wiring. Send for leaflet 
EW39 which contains full specification, 


“G” tyrype FUSES 


Vibration proof, sizes 15, 30, 60 and 
100 amp. Ratings for 250/500 volts 
withrewireable fuse-links, or H_R.C. 
cartridges. Leaflet EW40, sent on 


request, gives full details. 











EDWARD Wileer & coO., LTD. WYTHENSHAWE, MANCHESTER 
Tel.: Wythenshawe 2235/6/7. Grams: “Slydiox", Manchester 


LONDON: Fulweod House, Fulwood Place, W.C.1. Tel.: Chaneery 2306 


a ed 
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De 2 (his 0 on his track! 


He comes up to town on the 8.15 in the morning and catches the 5.20 for Pp & G Batteries 


home at night. But what he does not know is that P & G is watching over 
him. For P & G Batteries provide the current for switchgear operation and 
supervisory control on his railway line. The 60 years of P & G experience 


cover a vast and varied field in electricity supply—including batteries for SWITCH TRIPPING 


for 


SWITCH CLOSING 


generating stations and substations, railway electrification work, emergency 
EMERGENCY LIGHTING 
lighting, telephone electricity supply. If you have a project, discuss it with 


our specialists. Our 3-point service covers (1) Technical Advice and Specifi- STANDBY POWER SUPPLY 


SUPERVISORY CONTROL 





cation (2) Equipment and Installation (3) Regular Inspection and Report. 


Pritchett & (old and EPS. Co. Ltd 


BATTERY MAKERS SINCE 1682 


—_——————I137 VICTORIA STREET - LONDON + swi—— 
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iC Overload (ame 
Protectioniagar.: 


an Me 
o. 
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Produced in response to a demand for a 
high sensitivity version of the world- 
famous Universal AvoMeter, this model 
incorporates the traditional design features 
of its predecessors, so highly valued for 
simplicity of operation and compact port- 
ability. 


It has a sensitivity of 20,000 ohms per volt 

on all D.C, voltage ranges and 1,000 ohms 

per volt on A.C. ranges from 100 V upwards. 

A decibel scale is provided for audio 

frequency tests. In addition, a press button 

has been incorporated which reverses the 

direction of current through the moving coil, Size 84 x 7}’ x 44” 

and thus obviates the inconvenience of Weight 64lbs, (including leads) 

changing over test leads when the current 

direction reverses. It also simplifies the £253: 10s. 

testing of potentials, both positive and 

negative, about a common reference point. 

A wide range of resistance measurements For your Valve Characteristic 

can be made using internal batteries, Meter or Valve Tester 

separate zero adjustment being provided for Owing to the very large number of 
valves which have been issued within 

each range. the last two no further 

amendments will be ee lenued for the 

original “AYO” Valve Testing Man- 


val. A new, ey revised and 
fully up-to-date Vaive Data Manual 


It is of importance to note that this model is now available from the Company 
incorporates the “AVO” automatic cut-out for at 15/- post free. 
protection against inadvertent overloads. 














RESISTANCE 


First indication 0-50 
Maximum indication 20MQ. 
0—2,0000 using 
0—200,0002, internal 
0—20Mn batteries. 


using 
0—200M 0 external 
batteries. 





THE AUTOMATIC COIL WINDER & sesevascat } UIPMENT CO. LTD. 
WINDER HOUSE + OOUGLAS STREET * LONDON E.Ww.)I (4 WtE ViCtoria 3404-9 
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Lighting Fittings by L 


FALE 

















See the comprehensive range of electrical fittings for every 


industrial, commercial and domestic purpose on display at 


OUR SHOWROOMS 
20 22 MOUNT STREET, PARK LANE, W.1. Telephone: MAYFAIR 5671/2 
We will serve your customers on your behalf 


AND IN sLASGOW MANCHESTER BIRMINGHAM DUBLIN CARDIF1! »>WANSEA 
NEWCAS ON TYNE LEEDS LIVERPOO! RADFORD NOTTINGHAM BRIGHTON 
NEWCASTLE UNDER LYMI SOUTHAMPTON EDINBURGH ALSO IVERSEAS 





FALK, STADELMANN & CO. LTD., QI. FARRINGDON ROAD, LONDON, 
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POWER FACTOR IMPROVEMENT 


RIIMUS CONTROL PANELS 





when ordering CAPACITORS 


BELMOS STANDARD CONTACTOR UNITS 
with all desirable protective features, are 
suitable for capacitor or separate mounting. 


A BELMOS CONTROL DESK 


ensures that the required power factor is 
automatically maintained. 


BELMOS CONTROL GEAR 


is being specified as standard equipment 
by an increasing number of capacitor manufacturers. 


Write for leaflet K350 to 


the 47} of 4, 7a 7K Y company limited 


BELLSHILL LANARKSHIRE 


ec AAI ARES A 








LONDON OFFICE COLUMBIA HOUSE ALDWYCH 
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STRANDED TINNED 
COPPER CONDUCTOR 








IMPREGNATED PAPER 
INSULATION 





METALLISED PAPER 
SCREEN 





IMPREGNATED PAPER COPPER WOVEN FABRI 
FILLERS BINDER 


THIS IS THE CABLE CHOSEN FOR 33 kV 
TRANSMISSION IN SCOTLAND 


Nethertown it will be the first cable of this 














type to be installed in Scotland 
Further information on BICC Aluminium 


Sheathed I.P. Cable is available on request. 
BICC 33kV Aluminium Sheathed I.P.* Cable can offer a 
saving of up to 25% in initial costs compared with solid types. 


Aluminium Sheathing is a notable technical advance in 


pressure cable manufacture because it eliminates reinforcement 


and offers a lightweight cable of simplified construction for high 


power transmission — at low cost. G he 

A contract for the supply and installation of 6210 yards of ALUMINIUM SHEAU TILE) 
this cable has been awarded to BICC: by the South East IMPREGNATED PRESSURE 
Scotland Electricity Board. Running between Townhill and CABLE 


* Impregnated Pressure PBI 
fener’ 


1 
BRITISH INSULATED CALLENDER’S CABLES LiMiTED (GAZ 21 BLOOMSBURY STREET, LONDON, W.C.| 





of course! 


The Range of Electric Water Heaters, 
large and small, to meet every need. 
Each unit is built to a proud standard of 
perfection arrived at by more than 30 
years of specialisation in electric water 
heating problems. 


Please write for fullest details to :— 
AIDAS ELECTRIC LTD., SADIA WORKS, 
ROWDELL RD., NORTHOLT, GREENFORD, MIDDX. 

Phone: WAXLOW 1607 


Agents for Scotland »— W. Brown & Co. (Engineers) Ltd., 
89 Douglas Street, Glasgow, C. 2 





Manufactured in S. Africa by »— Sadia Water Heaters (Pty) Ltd., 
3-5 Newton Street, Village Main, Johannesburg 
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IF YOU WANT... 


VITREOUS ENAMELLING 
THAT WILL WITHSTAND THE 
STRONGEST LEMON JUICE 


Pyroflex products have an unmatched reputation 
for exactitude and quality—for correct fit 
and long life enamel, resulting from 50 years’ 
practical experience in crownplates, splash plates, 
interiors and all sheet metal cooker parts. 


JOHN KING & SON (ENAMELLERS) LTD 
PYRO WORKS <« CHESTERFIELD 
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IGRANIC 


CONTROL GEAR 


FOR INDUSTRIAL 
CONTROL PROBLEMS 


For over half a century Igranic engineers 
have worked with the technicians of many 
industries to meet their specialised needs 
in motor control—to devise new control 
methods and equipment to do things faster, 
better and at a lower cost; and throughout 
the world lIgranic motor control gear is 
faithfully serving important installations in 


this way. 





vel (6 








CONTROL GEAR FOR PAPER PLANT 


One of the Hydropulpers in the modern pulp 
preparation plant at Empire Paper Mills, Green- 
hithe—the first plant of its kind to be erected in 
this country—designed and constructed by 
Black, Clawson International, Ltd. and equipped 
throughout with Igranic control gear. 


Iilustrated above is the Igranic centralised 
control desk which enables a constant watch to 
be kept on the performance of the whole plant. 





IGRANIC ELECTRIC CO., LTD., BEDFORD 


EXPORT DEPARTMENT: 191 VICTORIA STREET, LONDON, S.W.! 





BIRMINGHAM ~~ BRISTOL - CARDIFF EAST ANGLIA ~ LEEDS 


MANCHESTER NEWCASTLE SHEFFIELD 
A METAL INDUSTRIES GROUP COMPANY 


MI 


BRANCH OFFICES LONDON 
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ms THE QUICKER EASIER WAY TO 
hts 74) FRAME, HANG & SUPPORT ALL 
ELECTRICAL, PLUMBING, HEATING 


AND VENTILATING EQUIPMENT 


COMPLETELY ADJUSTABLE * NO DRILLING ~ NO WELDING «NO DETAIL DRAWINGS 
REQUIRED * “UNISTRUT” SAVES TIME, LABOUR AND MONEY 


HOW TO BUILD WITH UNISTRUT | 


iE * Uniserut Channel with | “Unistrut’’ Locking Nut 
Continuous Siot with Serrated Grooves 
BASIC 


COMPONENTS )) Pp x 


i s 
Ld % ¥ Rounded edges of nut 
Serrated Grooves “Bite gy OR permit easy insertion 
Wedge Shaped Inturned | into’ Inturned Edges of re rv ‘ s. Ue any- | Spring (your third hand) | Assemble Fiering, Nut and 
Edges to take Serrated | Channel for Positive | ™ ae Ong NONUINUOUS | holds nut snugly in place | Boit—a turn of che span- 
Grooves of “Unistrut’ NN Location slot of Channel . , . for bolting ner, it's done 








4 
































THE BASIC 
COMPONENTS 








4 J 
Unistrut Bolt * Geet dom 
4" and 4” sizes. aa 
Unistrut Framing Fittings. x Max Load 1,200 Ibs 
Max m 1,000 Ios. 


Unistrut Locking Nut. 
Unistrut Channel 12 Cen IDURTRAST ven tor 


i gauge 10’-0” and 20’-0” I 40 & (nom) 
standard lengths. ROLLER P' 
PIPE 








Standard finish - Bonderized and 
stove enamelled olive green. Also 
available galvanized or plain, 

oil protected. 


SUPPORTS 











CABLE PIPE There is a UNISTRUT 
Ps tba Clamp for p to 8° 
(O.D. or nominal), 
CLAMPS 








Standard finish 
A Plain, of! protected 


“ En renee seyupere 
Song th is continuous slot! 


_—7 1,1 
Available with plain or anchor type end 


Caps in stock lengths from 3° to 20 feet 








Send for complete catalogue today 


UNISTRUT Ig AVAILABLE UNISTRUT bivision oF 


FROM ALL ) Sankey- Shell 
SANKEY-SHELDON BRANCHES Dept. (UI/ET7) 46, CANNON STREET, 


LONDON, E.C.4 
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FACTS ABOUT 
ELECTRIC MOTORS 





TOUGHER 
MORE EFFICIENT 
LOW IN COST 





FRAMES INSULATION ROTOR | BEARINGS 





ACETATE 002° thick — 











Rigid cast iron. Designed | Slot design eliminates | Continuous wound coil | One-piece indestructible | Cartridge type housings 
to hold bearing alignment | pockets where dirt can | groups assure positive | aluminium rotor with| with ample grease 
and prevent distortion | collect. Synthetic resin | current flow through | integrally cast fan which | capacity and felt seals 
under normal operating | covered wire enables | windings and eliminate | dissipates heat quickly 
conditions. Dust-tight more copper to be packed | the connections between | Dynamically balanced 

in the slots coils 


BROOK MOTORS LIMITED 


tor. © € R § Fie 4 


























Electrical Times, 20 January, 1955 


STATION 


LARGEST BOILERS IN SOUTH AFRICA 








HE eight 580,000 Ib./hr. Babcock boilers 
for the new Taaibos power station of 
tne Rand Undertaking*, of which the first 
units will soon be in commission, will be the 


























largest boilers in South Africa. 

Of modern, Bi-drum design, over 130 feet 
in height they are pulverized-fuel-fired, using 
low-grade coal from the coal field on which 
the station is being built; each boiler being 
served by four Babcock type E pulverizing 
mills, so connected to the sixteen horizontal 





Ss + + 
| oa 


pooh 

















intertube circular p.f. burners as to ensure 
even flame distribution at reduced loads, with 
one or more mills shut down. 

Ash and dust handling are by the Babcock 
Hydrojet and Hydrovac systems. 

Taaibos is a major undertaking in an 





impressive programme of South African elect- 
rical development, for which over 60 per cent 
of the steam-raising plant is being supplied by 
Babeock & Wilcox. 
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Above: Impression of 
Taaibos power station 
when completed. 


* Electricity Supply Commission of the Union of South Africa. 











Left: Arrangement of 
one of the boilers. 





sectional view of the 
Babcock type E pul- ‘ 
verizing mill, with ; 4 


integral classifier, of 


which 32 are being : q 
supplied for Taaibos . 
power station. ; 











BABCOCK & WILCOX LTD. BABCOCK HOUSE, FARRINGDON ST., LONDON, E.C.4 
UNION OF SOUTH AFRICA: BABCOCK & WILCOX OF AFRICA (PTY.) LTD. JOHANNESBURG 
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Sandasteel fuseboards strike a new note. 


If you are not familiar with their features 
range and scale of prices, please write for 





FOLDER 150 


SANDERS 
WEDNESBURY WM. SANDERS & CO. (WEDNESBURY) LTD FALCON 
ELECTRICAL WORKS — WEDNESBURY — _— STAFFS 





THE SWISS ARE EXPERTS 
AT WATCH MAKING 


Who can doubt it? Even so, the finest time- 
piece may occasionally be in need of repair. 
Similarly, faults can develop in the best conceived 
system of electrical wiring. And much incon- 
venience it causes when cabling is housed in barrel 
conduit of the ordinary type. CHANNEL 
CONDUIT, on the other hand, makes the over- 
haul of faulty circuits a routine task—for the 
patented capping springs off without difficulty, 
allowing quick access to the wiring layout. Rust- 
resisting and vibration-proof, CHANNEL CON- 
DUIT costs less to buy, install and maintain than 
any other form of trunking. It is extensively used 
by Industry and Government Departments. Sizes 
stocked range from 4” x 4” to 1” x 4”, and full 
details may be had by requesting a copy of 
pamphlet No. R.A.29. 


CHANNEL 
or gS C apped 
CONDUIT 


THE CHOICE OF THE EXPERTS 


CHANNEL CONDUITS LTD., 
tl, Victoria Street, London, S.W.|. 
Telephone: ABBey 2027/8 
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Fy Deep anodizing hardening of aluminium 


containers for the cordite cartridges 
used in gas turbine starting has pro- 
vided full resistance against the flame 


and chemical erosion involved. 


Hardened steel rollers used in a card- 
board box forming machine were found 
to wear rapidly under the abrasive 
action of the cardboard. Deeply 
anodized aluminium rollers provided 


the solution to this aggravating problem. 


*ALUMILITE?’ resists abrasion 


Aluminium Bar, forgings, extrusions, 
sand and die castings are among the 
main products that we harden and seal 
against corrosion and wear. Some- 
where along your line there is a point 
where our patented methods of ano- 
dizing can improve both production 
and} product. We were the first to 
use eight of the’major metal finishing 
processes in this country and have 
remained first at every progressive 


step—why not consult us? 








Electrical Times, 20 January, 1955 = 


) Standardised dimensions | 


Scan 


Z a" a nutshell! | 





/ METROVICK (fe 
Type KN-B '§ 


Squirrel -cage Motors 





METROPOLITAN -VICKERS 


Member of the A.E.1. group of companies 
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ZENIT 


(REOD. TRADE-MARK) 


TUBULAR 
SLIDING 
RESISTANCES 


Zenith 


are in 


Resistances of proved durability 
constant satisfactory use in all 
parts of the world. They are available 
in a great variety of types and sizes, and are 


ideal for use in laboratories and test rooms. 


Illustrated catalogue of all types free on request 


THE ZENITH ELECTRIC COMPANY LTD. 


ZENITH WORKS, VILLIERS ROAD, 


Telephone: WILiesden 4087-8-9 


MANUFACTURERS OF ELECTRICAI ENGINEERING 


WILLESDEN GREEN, 


PRODUCTS 


LONDON, N.W.2 


Telegrams: Voltaohm, Norphone, London 


INCLUDING RADIO AND TELEVISION COMPONENTS 











NIPHAN 


Specialists in the design 
and manufacture of 


WEATHERPROOF METAL-CLAD 
MULTIPLE SOCKETS AND TEES 


Designs to requirements 


For Electric Lighting 
Installations and Power 
Transmission, Communi- 
cation, Portable Tools, etc. 


Covers 


3-Way Multiple 
Socket and Covers 


Write for fully 
illustrated catalogue to 


SIMMONDS & STOKES (NIPHAN) LTD 


VICTORIA HOUSE, SOUTHAMPTON ROW, LONDON, W.C.1 
"Phone : HOLborn 2163, 8637. ‘Grams: Niphan, Wescent, London 








MOBILE MAINS SUPPLY 
for handling equipment 


The “ Uniduct Trolley Feed Rail enables the normal 


mains supply to move with the machine, wherever power 
is required for small mobile cranes, hoists or high 
frequency tool installations on moving conveyor systems 
etc. The system is safe, economical and flexible 

Whilst maintaining continuous contact, equipment 

can move along the length of the 

rail without restriction 

there being no long 

trailing leads to 

tangle or get 


in the way 


“The ‘Uniduct’ is 
designed for 400 volts 
3 phase supply with a 
maximum loading of 100 
amps per phase and a 
standard loading for indi- 
vidual trolleys of 15/20 amps 
It is supplied in 8 ft. lengths, 
each complete with 
couplers, sO (hat any con- 
venient length of run 
can be made up.” 


E.M.S. ELECTRICAL PRODUCTS LTD 


26.32 THE BUTTS COVENTRY v 


See Stand No. 132 Electrical Engineers Exhibition, Earls Court, 15-19 March 
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A.S.T.A. TESTED SWITCHGEAR 
Complying with B.S. 116: 1952 


“ELLISON” LIkV. 250 M.V.A. SWITCHGEAR 













Arrangements include vertical isolation, are control 






devices, flush mounted instruments and closing by 






hand, spring or solenoid. 








“ELLISON” 660 VOLT DISTRIBUTION SWITCHBOARDS 


have circuit breakers in current rating sizes of up to 






2400 amps and 45 M.V.A, rated breaking capacity. 






Arrangements include slide rails to facilitate easy 






isolation and flush mounted instruménts, 
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CHOICE BEFORE RHODESIA 


Interest in the development of Rhodesia’s great water 


power resources is twofold for the electrical manufacturing 


industry. The equipment of the necessary power stations and 
the associated transmission and distribution systems offers 
an opportunity of business of the first magnitude, while in 
addition, a plentiful supply of electrical power to the coal- 
starved copper mines of Northern Rhodesia would have some 
effect in easing the difficulties which high and varying copper 
prices have meant for the industry recently. Consequently, 
close attention will be given to the report of French experts 
who examined existing recommendations for dams either at 
Kariba on the Zambesi river, or at the Kafue Gorge on the 
tributary of the great Zambesi. Yet this report, made public 
last week, and summarised on a later page, adds only a few 
glosses to its predecessors, and leaves, after it has been read, 
the same feeling of exasperation that constructional work on 
one or other of the schemes remains still unstarted. The 
difficulty that the alternatives are in Southern and Northern 
Rhodesian territory respectively has been eased by the suc- 
cessful formation of a Central African Federation, and the 
passage of time has made the construction of both schemes 
urgent if the required po ver is to be available, so “which one 
first” has become a rather less difficult question. However, 
nothing is done: the immensity of the financial cost of the 
scheme is a stumbling block that has still to be successfully 
negotiated. Perhaps the hope lies in the projected visit to 
Rhodesia shortly of experts of the International Bank of 
Reconstruction. If financial assistance is forthcoming from 
this source, the schemes may at last get under way, bringing 
thousands of megawatts into play to give a new vigour to 
the industrial and social development of Central Africa. 


MORE LIFE FROM VALVES 

A handsome tribute to the increasing reliability of indus- 
trial eJectronic equipment was paid recently by H.M. Chief ; 
Inspector of Factories: and plant engineers in the largest 
works are coming to realise that solid, untemperamental 
industrial-type electronic gear is now available. Yet, in general, 
suspicion of the electronic valve as a fragile and unreliable 
component remains engrained amongst most maintenance 
men. Since an understanding of the problems which face the 
designer of valves may induce a more reasonable approach, 
they can profit from reading the paper on valve reliability 
presented to the LE.E. last week, and summarised on a later 
page. This holds a definite promise of improvements to 





come in consistency, strength and life of such components, 
though there is a warning too—the theme of the paper 
was summed up by one speaker in the discussion as 
“ more reliable valves for those who can afford them.” 
With the valve manufacturers depending principally on 
the domestic radio and television market, and conse- 
quently concentrating on mass production and price 
minimisation, it is obviously difficult to obtain special 
attention for the much smaller requirements of indus- 
trial electronic control equipment. However, the armed 
forces also need a special standard of reliability, and the 
industrial user gains from their bargaining power. At 
present, the principal hope of improvement at moderate 
cost appears to lie in the use of test methods which per- 
mit valves of enhanced reliability to be picked from the 
general run of commercial production for use on indus- 
trial and similar equipment. 


INTENSIVE APPROACH TO SELLING 

Aggressive selling has always been recognised as of 
first importance in the supply industry, and since 
nationalisation the area boards directly and through 
E.D.A., have been at some pains to provide courses 
through which sales staff can improve their knowledge 
and efficiency. Essentially, however, apart from brief 
induction courses, initial training has been of the “ on 
the job” variety. Thus the institution of full-time 
initial training courses for sales staff, lasting some weeks, 
which we report in this issue, is an important experi- 
ment, though one which the gas industry made some 
years ago. Two boards are trying such courses, the 
Eastern and Midlands. Working in slightly different 


ways, they have none the less the same basic methods 
in mind. Recruits with some experience of the supply 


industry in a non-selling branch are being provided with 
intensive tuition on selling methods and on the products 
they will be handling. The question that will no doubt 
be raised is how such intensive training away from the 
potential customer will compare with the realities of 
doing the job on the showroom floor. There was much 
discussion of this whole question of training service 
centre staff at last April’s E.D.A. Sales Conference, 
when some speakers went so far as to request some 
form of national training college for the industry’s sales 
personnel, Success in the present experiments which are 
a half-way house to this, will not depend on the training 
alone, however; as always the standard of supervision in 
ensuring that once trainees are in the showrooms they 
use the knowledge they have acquired, will in the long 
run be a decisive factor in the effectiveness of the new 
scheme. 


EARTHING FOR GAS 

It is generally good practice in electrical installations 
to keep well away from gas pipes and appliances, 
especially in domestic premises. To all the possible 
dangers that accompany earthed metal are added the 
risk of sparks that may ignite any accumulation of gas, 
or more insidiously, of leakage currents and arcing 
that may melt compo gas piping and so provide both 
fuel and kindling for a fire. Thus the use of some of 
the combined gas and electric appliances, which are now 
being widely advertised will require special care. A case 
in point is the gas-heated washing machine with an 
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electrically powered agitator. Earthing is certainly of 
prime importance with any electrically-operated wash- 
ing machine, because of the near-certainty that the 
appliance will be used in parts of the house where 
earthed metal abounds. If separate and fully effective 
earthing of the metal casing of the gas-heated appliance 
is neglected then the undesired earthing probably pro- 
vided by the gas piping, adds the danger of fire to that 
of shock. The danger is, of course, that if such appli- 
ances are sold from the gas side, there will be no oppor- 
tunity of giving the necessary warning to the purchaser. 
Is the gas industry seeing that its sales staff is being 
trained to give adequate advice on this point? If not, 
a new hazard is being introduced into the home for 
every such appliance that is sold. 


CONSUMERS IN STANDARDS 

Announcement last week of the membership of the 
B.S.1.’s long-heralded consumers advisory council gives 
the clearest idea yet of the scope this body is to have. 
Much of its membership will be drawn from the existing 
Women’s Advisory Committee, which has existed for 
some time as the only link with the ultimate users of 
consumer goods covered by British Standards. A new 
feature of first importance is the incorporation of repre- 
sentatives of retailers and distributors, who should be 
able to act as a clearing house for the opinions and com- 
plaints which arrive over the counter. It seems, how- 
ever, that the new council will exercise a general in- 
fluence on standards rather than take a part in their 
detailed preparation. 


STANDARD OF HEATING 

In recent years there has been a small but growing 
number of instances where heating appliances offering 
no electrical load or a relatively negligible one (such 
as a circulating fan) have been rated in advertisements 
and sales literature in kilowatts. Probably the example 
most in the public eye has been the car heater utilising 
the waste heat in engine cooling water, but within the 
last year there has been at least one case where a 
domestic oil stove has been described in similar terms. 
Provided the rating is reasonably accurate, and that it is 
made explicitly clear that the heating is not “ all- 
electric ” no harm is done by this practice. It does hold 
a moral, however, for those who still look askance at 
electric domestic heating. So much is electricity alone 
amongst home fuels in offering a precise quantity of 
heating for a given expenditure, that the electrical unit 
of heating has established itself as the most acceptable 
term in the field. “ Two kilowatt fire ” means something 
that most people can visualise today, whereas talk of 
therms per hour would leave them quite unmoved. 
Indeed, there may be a case for extending this practice 
of rating in kilowatts. To see gas fires, oil stoves and 
the “improved open fires” beloved of planning 
authorities rated in kilowatts would be a _ most 
direct way of helping the potential 
user make a necessary choice. Yet 
could other fuels match electricity in 
keeping performance up to promise 
and so avoid debasing the term? —, 
That is doubtful indeed. 
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Automatic Control 
for Heating Systems 


SOME PRACTICAL ASPECTS OF ELECTRICAL METHODS 


By J. R. HICKMOTT 


NCREASING use of automatic controls has brought a 

new type of specialised circuit to the notice of many 

installation engineers. Particularly in connection with 
temperature control, the advances have been remarkable 
so that practically every heating system is accompanied by 
some form of electrically operated automatic control. In 
recent years the application of electronic techniques has 
added complexity to the problem especially where shielded 
circuits are required, 

Many wiring contractors have found it difficult to obtain 





Phase 


Ouct stat 
(low limit) 


controller 
Reversing 
motor 





Room ‘stat 


In this method of heating control, a thermostat regulates {a 
series of switches driven by a reversing motor 


Fig. I. 


wiremen with sufficient versatility to effectively undertake 
this type of work, although the potential market for the 
competent contractor 1s constantly growing. It seems 
evident that the wireman who gains a practical and 
theoretical knowledge of automatic control wiring must 
increasingly be able to command the most advantageous 
positions in the industry. 

The field of automatic controls is extremely wide, 
ranging as it does from the simple water heater the:mo- 
stat to the electronic control system of the full air condi- 
tioning plant. Between these limits there are control 
systems of varying complexity together with specialised 
developments such as flame failure equipment for oil and 
gas burners, Within the space of a single article it is only 
possible to refer to a few typical examples of control 
circuits and even these references must be limited to the 
practical aspects of the matter likely to be of interest 
to the installation engineer. 


Heater Batteries 

‘In its simplest form the heater battery is applied as an 
individual heating unit consisting of an electric fan driving 
air through some form of heater. Where the heating 
medium is electric the system of control presents no major 
problem unless the loading is sufficiently large to require 
three-phase balancing and, for temperature control pur- 
poses, some form of step control, 

The basic control of a small single-phase unit heater 
is usually a room thermostat switching both fan and 
heater. To this may be added a manual switch for by- 
passing the thermostat contacts so that the fan may be 
used in summer for ventilating. In this case a separate 
isolator is required for the heater which is also normally 
fitted with a high temperature cut out that operates in the 
event of fan failure. 

In many instances unit heaters are heated by hot water 
or steam which is controlled by means of electrically 
operated valves. Thus, the room thermostat is required 


to perform the dual function of switching the fan motor 
and opening or closing the control valve. On small units 
the motorised valve is of the unidirectional type in which 
a small motor drives through reduction gear to provide 
an alternative valve movement (open or close) for each 
half revolution. Normally two internally fitted limit 
switches effect the stopping or starting of the motor at 
each half revolution, This is arranged electrically by using 
a thermostat with change-over contacts which, with the 
limit switches, are wired on a similar principle to the 
staircase lighting circuit. 

Large unit heaters often form part of a heating and 
ventilating scheme in which a proportion of fresh air is 
admitted and, in such cases, the fan is required to run 
permanently in order to effect ventilation, If, therefore, 
temperature control is obtained by means of a room 
thermostat it will be evident that at the required tempera 
ture cold air would be circulated unless some other control 
was provided. It will also be noted that in the case of 
electric heating it would not be desirable, either electrically 
or from a temperature control point of view, to switch 
on and off say 30 to 40 kW of load. For this reason a 
heater of this capacity is normally controlled in a number 
of steps by means of a proportioning or modulating step 
controller, 

There are two basic methods of obtaining a proportional 
load response in relation to temperature requirements: 

(1) By using a thermostat having change-over contacts 
and a mid-off position to regulate a motor driven series 
of switches. The basic circuit for this method is shown in 
Fig. 1. 

(2) By using a temperature controller which operates a 
potentiometer which, in turn, forms part of a “bridge” 
circuit with a further potentiometer and relay. The second 
potentiometer is positioned by the motor driving a Series 
of switches, (Fig. 2). 

It will be noted from Fig. | that 
is calling for heat one winding of the reversing motor is 
energised thus rotating the cam shaft so that switches are 
closed in sequence, This movement will continue until 
sufficient switches have been closed to satisfy the heat 
requirements. When this is achieved the thermostat breaks 


when the thermostat 
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A potentiometer forming part of a bridge circuit controls 
heating in this regulating circuit 
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Fig. 3. Typical arrangement of gas burner installation using conductiv- 
ity flame failure equipment 


contact and remains in the mid-oil position, If the tem- 
perature begins to rise above the set point the thermostat 
makes on the opposite contact so that the motor runs in 
the reverse direction opening the required number of 
switches, 

In practice the response of the temperature system varies 
from application to application and it would, therefore, 
be very difficult to prevent the control circuit from hunting 
unless some provision is made for the response rate or 
speed of the step controller to be varied. In one form of 
this type of equipment this is effected by introducing an 
electrically operated timer or response regulator into the 
circuit so that the driving motor receives impulses at 
intervals which can be adjusted. 

Further reference to the circuits in Figs. | and 2 show 
the inclusion of a low limit thermostat in the circuit. The 
function of this instrument is to ensure that the tempera- 
ture of the air leaving the discharge duct is sufficiently 
high not to cause a cold draught, If it is assumed that 
the room thermostat is set at 68° F. it will be evident that 
no increase in room temperature will occur if the heated 
incoming air is below that temperature. The low limit 
thermostat is, therefore, fitted in the discharge duct and 
set to maintain a minimum air temperature above the cold 
draught level but below the controlled room temperature. 

Where the battery is heated by hot water or steam it will 
be evident that similar controls circuits can be used if the 
motor unit positions a valve in the pipe line instead of 
the step controller, 


Flame Failure Devices 

On gas and oil fired heating installations it is necessary 
to guard against flame failure by arranging for the fuel 
valve to automatically close in this event. For small gas 
boilers the thermo-couple operated valve is frequently used. 
A pilot burner is arranged to heat the thermo-couple which 
provides sufficient current to hold open a solenoid valve. 
Failure of the pilot flame allows the valve to close, shutting 
off the gas supply. Sometimes the main gas burner is 
controlled by a separate valve which is controlled by 
internal switches in the thermo-couple valve. The main 
disadvantage of the thermo-couple operated flame failure 
device is the comparatively slow response due to the time 
taken for the thermo-couple to cool off. This time delay 
may be fifty or sixty seconds under certain conditions. It 
will be evident, therefore, that for larger installations it 
is advisable to use equipment which will give an almost 
instantaneous response, Immediate operation would not 
be satisfactory because flame flicker would result in 
premature shut down, 


Electronic Devices 

Because every flame is the result of chemical action 
it has an area of ionisation which is sufficiently conductive 
to provide flame failure response. It should be noted that 
the hot gasses emanating from glowing refractory, etc., 
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are not conductive at the temperatures met in normal 
combustion practice. 

The conductivity method of flame failure detection 
consists of an electrode sited in the flame, an electronic 
amplifier with associated relay and an earth return to the 
burner. The small current passed by the flame circuit 
alters the potential on the grid of the amplifier electronic 
valve and by the use of suitable valves and circuit arrange- 
ment it is possible to differentiate between the normal 
resistance of the flame circuit and an earth fault. 

It will be evident that the circuit to the electrode must 
be free from spurious currents and shielded cable is 
necessary for this connection. A typical arrangement of a 
gas burner installation using conductivity flame failure 
equipment is shown in Fig. 3. 

The sequence of operation would be as follows: Upon 
pressing the push button the pilot solenoid valve is 
energised and gas admitted to the pilot burner which is 
manually ignited. When flame has been established on 
the electrode the relay changes over providing a hold-in 
circuit for the pilot valve. The main gas valve, however, 
is still under the control of the operator because it is not 
energised until the push button is released. When this 
occurs the gas burners are under the control of the flame 
failure equipment. A thermostat in the main gas valve 
circuit gives the necessary temperature control. In the 
event of flame failure all gas valves close and the lighting 
up sequence must be effected to restore operation. Nor- 
mally an audible alarm is energised on flame failure. 

Another type of electronic flame failure equipment is 
based upon the photo-electric cell. The circuit arrange- 
ments are very similar to the conductivity types and the 
electrode is replaced by the photo-cell. The siting of the 
photo-cell is of some importance in order to ensure that 
it is affected only by the luminosity of the flame and not 
by glowing refractory. In one type of this equipment, 
however, differentiation between the flame and refractory 
is possible by detecting the fluctuating infra red component 
of the flame by means of a lead sulphide photo-cell. 

Broadly speaking the conductivity types are used for gas 
burners where the flame luminosity is low while the photo- 
cell types are used for oil burning installations. 





STEELWORKS’ FUEL INTEGRATION 


7 making and processing of steel is a complex series 


of operations. In a paper presented last week to the 
Institute of Fuel by Messrs W. F. Cartwright and J. T. 
Davies, both of the Steel Company of Wales, an interest- 
ing comparison was made between the fuel economy of an 
integrated works (in which all the processes were under 
unified control from the input of coking coal, iron ore and 
scrap right through to the finished tinplate and cold re- 
duced sheets) and a non-integrated system which involved 
five separate works. These were: (i) a coal washery and 
cokery plant at the pithead; (ii) a merchant blast furnace 
plant producing cold pig iron; (iii) a steel plant using cold 
pig iron and scrap and sending ingots to a slabbing mill; 
(iv) a hot strip mill and (v) two works, one producing tin- 
plate from the hot strip, and one producing steel plates 
from strip delivered from the hot strip mill. 

The paper contained figures for the fuel usage in both 
these cases, with the assumptions made that both systems 
would have an equal output of 23,000 tons/week of coke, 
29,000 tons/week of pig-iron, 44,000 ingot tons/week of 
steel and 37,500 tons/ week of hot strip-mill ouput. 

It was concluded that taken overall, on a B.Th.U. basis 
the integrated plant showed a saving of only 66%, but the 
advantage of integration was much greater if the compari- 
son was made on the commercial value of heat. 
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Improving Reliability of Valves 


Construction of Valves for Industrial and Defence Purposes 


S originally designed, the thermionic valve was en- 

visaged purely as a means of amplification and 

detection of very low powered radio and communi- 
cation transmissions. A stimulus to valve development 
was, however, provided by the 1914-18 war, when the 
necessity for communication im the field of battle both 
ashore, afloat and in the air caused attention to be paid 
to the production of valves as an armament. In the years 
between the wars, a large, and indeed lucrative market 
came into existence with the extension of sound broadcast- 
ing aS an entertainment medium. 

At the outbreak of the second world war, other 
significant factors had appeared: television, and industrial 
electronics. As, however, had happened previously, 
additional stimulus was provided by the requirements of 
the fighting services. The extent of this stimulus is as yet 
a debatable point, but the demand for valves capable of 
withstanding physical conditions of vibration, temperature 
change and acceleration, combined with consistency of per- 
formance has been rapidly increasing. The techniques now 
adopted to ensure within limits, the satisfactory perform- 
ance of thermionic valves under extreme conditions were 
described last week in a paper presented to the Radio 
Section of the Institution of Electrical Engineers by 
Messrs E. G. Rowe, P. Welch and W. W. Wright. The 
paper was entitled “Thermionic Valves of Improved 
Quality for Government and Industrial Purposes.” 


two 


Reliability Requirements 

The authors began by stating whence the demand had 
arisen for valves of high quality. Three particular sources 
were’ quoted, apart from the industrialist who is becoming 
increasingly dependent on electronic plant to perform high 
speed precision duties outside the capability of the human 
intermediary. These were (a) manufacturers of computing 
equipment, particularly of the digital type, where the failure 
of a valve, or the production of a single pulse at the wrong 
time could ruin a complete programme. At the moment 
a single installation could involve up to 1,800 valves or 
more. The second (b) was civil aviation where safety 
requirements were paramount, and faulty electronic equip- 
ment could prove both a hazard to life and an economic 
catastrophe. Third (c) were the government services where 
it was realised that the failure of a valve could result in 
the loss of valuable equipment, and even in the loss of 
a major battle. In this connection, the authors pointed 
out that a modern battleship had a valve complement of 
some 9,000 valves, a modern fighter had 600, and a modern 
bomber 2,000. 

A “special quality” valve was one which had certain 
design and manufacturing features which made it different 
from those used in normal radio and television receivers, 
and when operated under stated or agreed electrical or 
mechanical conditions it had an acceptable statistically 
determined expectation of life. There were differing elec- 
trical and mechanical operating conditions which led to 
differing classes of “special quality” valves. These were 
subdivided into: class (i): valves to give particularly long 
life under conditions where they were not subjected to 
mechanical shock (repeaters and computors for example) 
Class (ii): valves to give normal length of life under 
moderate conditions of vibration and shock (equipment 


for the armed forces, civil aircraft, mobile communications 
and some industrial uses were typical cases), Class (iii): 
valves to withstand particularly conditions of 
vibration and shock but where short life could be tolerated 
such as in projectiles and guided weapons. Class (iv): 
valves to provide high electrical stability and normal life 
under conditions without appreciable vibration and shock 
It was important to appreciate that these classes were not 
mutually exclusive and that combinations of the attributes 
inherent in each class might be incorporated in a particular 
type. 

In the paper, the emphasis was directed mainly to work 
done in the development of valves for Class (ii) duty, but 
the improvements made in this class contributed signifi 
cantly to better performance in the other classes 


severe 


Requirements 

Although the requirements 
purchaser, the ultimate product was dependent on ability 
to manufacture by mass-production methods. The search, 
therefore, was for a valve of the highest reliability that 
could be attained within this limitation It had been 
found by experience that the greatest number of failures 
in service occurred when valves were used under conditions 
of vibration and shock, and some valve manufacturers re 
acted to this knowledge by simply strengthening existing 
valve structures, The authors thought that a sounder method 
would be to draw up specifications to describe and corre 
late the conditions of field usage and then to design suit- 
able laboratory equipment by means of which a 
comprehensive study of the mechanical and electrical 
parameters could be made 

A mechanical specification had been drawn up by a 
Government panel in 1949, and target requirements for a 
“reliable” valve were agreed after joint discussions with 
the valve manufacturers. Electrically, it was originally 
agreed that characteristics were to be indistinguishable 
from the original normal prototypes. The mechanical per 
formance required however, made it desirable that elec 
trical parameters should be held to closer tolerances, and it 
was also thought that some reduction in drift, electrical 
noise and microphony would result 


were dependent on _ the 


Vibration Testing 

Ihe design of valve vibration equipment was first met by 
the authors in 1949 when they concerned with 
failures of double-triode valves used in auto-pilot equip 
ment. The early equipment developed 
vibrating platforms driven by various mechanical means, 
but although these acted as “go/no-go” testing units, they 
did not apply an accurately definable shock to the valves 
Accordingly work was begun on an electro-magnetic trans 
ducer powered system. The final equipment consisted of 
an automatic recorder vibration unit capable of fatigue 
testing more than 100 miniature type valves at a time. The 
table was excited from a De Havilland Type |/D3 moving 
coil vibrator driven by a 100-watt amplifier and oscillator 
Monitoring was by bringing the anodes of the valves out 
separately, amplifying the noise voltage developed across 
an anode load resistor and referring this to the preset grid 
voltage on a gas-filled rectifier which operated relays | 


became 


consisted of 
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indicate “good” and “bad” valves on a rol! of special 
paper, Other methods used included a resonant bar system 
to give accelations up to 50g with a load of 8 |b; a minia- 
ture reproduction of the “Taft-Pierce” fly-weight high- 
impact shock machine, standardised in the U.S.; centrifuge 
testing for providing accelerations in excess of 1,000g, and 
resonance search testing. 


Commercial Values 

The inherent sturdiness of miniature all-glass valves, 
made it logical that work should be concentrated on this 
type. Initial work began on commercial versions with 
shock testing showed that there was a tendency for reduc- 
tion in anode current to take place on the first shock, 
subsequent shocks having no effect, and that the electrode 
distortion was most severe when it took place along the 
length of the valve. Shocks greater than 1,000g caused 
complete electrode collapse. Vibration testing, however, 
proved the most severe, and it was noted that the total 
number of vibrations seemed more important than the 
vibration frequency except when the electrode system 
went into resonance. The failures showed up as internal 
short circuits and low-emission or gas troubles due to 
mica dust. As a demand for high performance valves 
existed at this time it was found possible, as an interim 
measure, by using special mechanical tests, to select from 
the commercial production better-than-normal valves 
which could be used in vibration conditions and this 
method was suitable for older valve types where it was 
impracticable to redesign for full reliability. 

The mechanical tests on commercial valves had shown 
that frictional movement between the mica insulators and 
the valve envelope and components led to the evolution 
of gas resulting in cathode poisoning or breakdown. To 
obviate this, careful attention should be paid to the posi- 
tioning of the cage and its connections to ensure maximum 


rigidity. Lateral movement could be prevented by close- 


tolerance envelopes. “Getter” construction should be par- 
ticularly rigid and care should be taken to avoid faulty 


directioning of the getter spray. Heaters should be 
exclusively of tungsten and the temperature kept as low 
as possible, Cathodes should be rigid and a low rate of 
interface growth attained by the use of alloy metals. 
Rigidity was of overall importance and it was unfortunate 
that mica, with its tendency to spit or flake and with its 
frictional wear was still the most suitable material. 

The paper then went on to describe in more detail the 
tests required in the glass technology, and in general terms 
the factory problems involved. The requirement for 
cleanliness was particularly stressed. Finally, some 
statistical evidence of the results obtained from trustworthy 
valves were given and discussed. 

The authors emphasised the basic unreliability caused 
by incompatability between valve and valveholder, and in 
their view the fully “wired in” valve would ultimately come 
into use in industrial and service equipments 


DISCUSSION 


Dr J. THOMSON stressed the complexity of the problem of 
improving quality, particularly as one factor influenced every 
other factor, The greatest success would be achieved by the 
engineer who scored the highest aggregate marks for all the 
factors involved, but unfortunately one militated against 
another; accurate quality control, for instance, against mech- 
anisation, and so on 

Dra G. R. Metson (P.O. Research Station) said that for him 
improved quality meant longer life. The title of the paper 
might therefore be paraphrased as “longer life valves for those 
who can afford them.” Apparently long life and reliability 
were not compatible and it would be long before a valve would 
see out a television set! The main points were to understand 
the properties of the metals, the assembling of the parts, and 
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the putting of a reasonable life into the mechanical structure. 


Am MARSHAL Sir R. Owen Jones (Air Ministry) congratulated 
the authors on their excellent results. In the past the valve had 
been the least reliable component of an aircraft. Yet a modern 
bomber had valves all over it, and the safety and efficiency of 
aircraft depended largely on valves. Reliable equipment was 
very helpful at a time when skilled men were difficult to obtain 
and to train. He referred to the advantage of the service tests 
carried out by the Services which gave more information than 
laboratory tests and said they would continue to help wherever 
they could 

Mr R. H. Cortcuttr (Air Ministry) gave figures for tests 
made during normal working to compare the behaviour of 
reliable type and ordinary valves on standard v.h.f. trans- 
mitters and receivers. He thought the point had now been 
reached in airborne sets where valves would no longer be a 
major source of trouble 

Mr F. M. Wacker (Mullard Radio Valve Co.) congratulated 
the authors on the timeliness of their summary of the position, 
when several factories had just obtained a reasonably satisfac- 
tory and steady production of special valves meeting the full 
service specification. The importance of ensuring that higher 
reliability was consonant with mass production in time of emer- 
gency must not be overlooked 


Mr R. Brewer (G.E.C. Research Laboratories) confirmed 
the percentage life figures given in the paper but questioned 
whether a big enough sample had been taken. A more reliable 
indication of reliability might perhaps be given by percentage 
survivors, though percentage life was useful in trunk communi 
cation systems, 


Mr K. Hopkinson (R.R.E.) said published reports indicated 
an almost equal division between mechanical, electrical and 
reported failures, the latter having no justification in many 
cases, Government establishments regarded C.V. specifications 
very seriously and thought they should be detailed and com 


prehensive. They had spent a lot of time on test methods 


Mr M. B. WiLiams (P.O, Engineering Department) thought 
users should be clear as to the meaning of failure. In his ex- 
perience there were two kinds—that which cut off the service 
in a long line of amplifiers, and that which indicated that the 
panel or amplifier had gone outside the specification limits. 
rhe latter involved a lot of maintenance effort in locating the 
fault and putting it right. The long life valve was most desir- 
able as a means of saving maintenance time and effort. 

Mer R. E. B. Wyke (M.O. Valve Co.) urged educational estab- 
lishments to devote more attention in vocational courses to 
explaining what made valves tick and stop ticking. He sup- 
ported the authors’ plea for wired-in valves. 

Mr M. H. R. Rerp said it was realised on the supply side 
that developments would take a long time to put into produc 
tion, There had therefore been full consultation between the 
supply departments and the development side to secure a speci 
fication embracing the essential mechanical features. 

CAPTAIN WHITAKER said there was some scepticism about the 
advantages of wired in valves. Mr Rowe had sold them to 
him, and he urged him to use his salesmanship on others! 

Mr D. C. BirkinsHaw (B.BC.) said there were 18,000 valves 
at Lime Grove, which confirmed his view that it was worth two 
battleships, Half of them were replaced every year, but he 
did not know whether that was good or bad. It was liable 
to cause more breakdowns in the service than was desirable, 
and the figures suggested that some progress was wanted 

Mr P. Lewis put in a plea for a reliable valve holder and 
suggested that multiple spring contacts might give better service 

Mr G. I. Hircucox pointed out that wired in valves would 
not be much use to an industrial customer who was not in the 
electrical field, because of the difficulty of changing them. 

Mr F. W. Irons, speaking as a valve holder manufacturer, 
pointed out that a good deal of work was being done on the 
design and development of special holders for wired in valves 
with particular reference to the dissipation of heat 

Mr L. R. MULLIN (Marconi) thought the only way to get 
reliable valves after doing away with early failure was to pro 
duce valves with a very long life in order to obtain trouble-free 
operation 
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SIMPLE CONTROL SYSTEMS 


Part 6. 


The method of analysis based on the system’s frequency 


response forms the subject for this penultimate article in our series 


By P. D. ATKINSON, ™.a., A.M.LE.£. 


N previous articles the transient response*of certain 
types of closed loop system has been studied and the 
results of the study used to determine the conditions 

necessary for stability. Simple systems are easily analysed 

in this way and simple relationships can be derived for 
use in design work. However, the equations of motion 
for the more complicated arrangements, which often arise 
in practice, are difficult to solve. In such cases, even when 
the equations are solved, there are so many design para 
meters that it is impossible to derive simple relationships 
which can be conveniently used as a basis for design 
Fortunately, there is another way of determining the 


theoretical stability of such systems and it is comparatively 
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Fig. |. Schematic of a typical closed loop system, in which the open loop 
frequency response is measured between A and B for a constant input 
quantity when the link AB is broken 
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easy to use. This method is primarily suitable for the 
study of continuous systems which do not contain any 
non-linear characteristics It has been 
extended, cover certain types of 
continuous systems and to some on-off controls. 

The basis of the method is the study of the response of 
the system to a sinusoidally varying disturbance. By plot- 
ting curves relating the amplitude and phase of the res 
ponse it is possible to predict whether the system will be 
stable and in addition to deduce some information about 


elements with 


however, to non-linear 


its transient response. 

This approach to the problem was originally developed 
by electrical engineers concerned with the design of elec- 
tronic amplifiers used in communication equipment. These 
amplifiers, in which negative feedback was used to obtain 
the required constancy of gain and the desired frequency 
response, were, of course, closed loop devices. It was the 
study of the conditions for the stability of such amplifiers 
which led to the development of the method described 


in this article 


Nyquist’s Stability Criterion 

The rule for stability discovered by Nyquist has a mathe 
but it is not necessary to understand the 
order to determine whether a particular 
It is best introduced by describing 


matical basis 
mathematics in 
system will be stable. 
how it is used 

In Fig. | is drawn a block schematic of a typical closed 
loop system. Suppose that the input quantity is constant 
and that the closed loop is broken at any convenient point 
for example by the removal of the link AB. Then con 


sider the effect of a signal at A equal to x, where x=X 
sin wt (that is x varies sinusoidally at a frequency equal 
to w/2z). Then, neglecting the effect of the unchanging 
input quantity, it is clear that if the system is linear, the 
signal at B will vary sinusoidally at the same frequency, 
its amplitude and phase depending on the value of w and 
the properties of the devices represented by the blocks in 
the diagram. If the signal at B is equal to y we expect 
to find that 

y rX sin (wt—@) (1) 


where r and 4 depend on w and the properties of the 
system. The ideal difference unit or error detector contri- 
butes a negative sign to the transmission round the loop 
It is convenient to show this sign in equation (1) so that 
r and @ are the net contribution of all other elements and 
any imperfections in the difference unit 

The method of determining the dependence of r and 6 
upon » for any particular system will be discussed below 
Let us assume for the moment that the necessary relation- 
ships are known and that it is therefore possible to plot 
curves of r and 4 against » for the system considered, For 
any particular value of w there will be values of r and @ 
which can be represented by a single point on a polar 
graph, as shown in Fig. 2(a). If a number of points are 
plotted, covering a suitable range of values of w a smooth 
curve can be drawn through them. Typical curves obtained 
in this way are shown in Figs. 2 (b) and 7 

Ihe general shape of curves so obtained for real systems 
is that of a spiral in which @ increases and r decreases as 
» rises from zero towards infinity. Nyquist showed that 
if this spiral encloses the point B in Fig, 2 (a), where 
the co-ordinates of B are r=1, 6=180°, then the system 
will oscillate when the loop is closed If, however, the 
curve does not enclose the point B the system will be 
stable. Curves representing stable and unstable systems 
are shown in Fig. 2 ()). This rule is true for all linear 
continuous systems of the form shown in Fig. 1, however 
may be. It has also been shown to be 


complex they 


Fig. 2 (a). Representation of amplitude ratio and phase shift on a polar 

graph, in which A represents a ratio r lagging in phase by the angle 0. (b) 

two examples of open loop frequency response curves, plotted on a polar 
graph, for both stable and unstable systems 





Fig. 3. Closed loop frequency response curves for a second order 
position control system with a viscous damping of a = 0-8 


approximately correct in the case of certain types of non 
linear 

If the system is to be reasonably well damped the curve 
must well clear of the point (1,180°). It can be 
shown mathematically that, for any particular system, the 
form of the frequency response curve is uniquely related 
to the transient response and that the specification of either 
one completely determines the other Ihe relationship 
between the two is complex and it is not easy to determine 
the degree of damping of a system from the frequency 
response plot. The principal factor to be considered in 
the form of the frequency response curve is the amount 
by which it clears the point (1,180°) and for most purposes 
adequate damping can be assumed if the curve does not 
cut a circle drawn about the point (1,180°) with a radius 
of 0°75 


continuous systems. 


pass 


Closed Loop Frequency Response 
discussed 
Nyquist 
criterion is known as the open loop frequency response 
an artificial characteristic 
because it represents conditions which do not normally 


and 
stability 


The frequency above 


which must be 


response curve 
used in applying the 
characteristic. It is in a sense 
with which 
quantity the 


rhis is 
loop is 


hold in practice. For assessing the accuracy 
the system will follow a particular input 
closed loop frequency response is more useful 
defined as follows. Suppose that the feedback 
no longer broken and that the input quantity \ 
sinusoidally, so that 


varies 


Vi=V; sin wt (2) 


The output quantity V will then be represented by the 
equation 


V=R \V 


R and # can be plotted against » either on a single polar 
graph or on two cartesian graphs. 
frequency response. Fig. 3 shows the results for a second 
order system for which the damping factor, a, is equal to 
O8 This frequency response characteristic can give the 


sin (wt —) (3) 


rhis is the closed loop 


designer a good indication of the accuracy to be expected 
when following input signals varying at a known rate, 
even if the variations are not sinusoidal. 

The closed loop frequency response can always be calcu 
lated direct from the equation of motion of the system 
When, as is the case with most practical systems, the feed 
back path in Fig. | is a direct 
loop response can be obtained from the polar plot of the 
The method 


connection, the closed 


open loop characteristic is as follows, In 
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Fig. 4 the point A on the open loop curve represents the 
open loop response for a particular value of ». Then 
for the closed loop condition R and @ for the same value 
of » can b found from the following equations. 
R=OA/AB ¢=L.OAB +5) 
The idea of relationships between the amplitude and 
phase of voltages and currents in alternating current 
circuits is familiar to the majority of electrical engineers 
In Fig. 5 (b) are shown the sinusoidal waveforms of volt- 
ages and current in the circuit of Fig. (a). It is usually 
inconvenient to draw these waveforms for every circuit 
to be analysed and two “shorthand” methods of represent- 
ing them are widely used. One is a graphical method in 
which the amplitude and phase of a sinusoidally varying 
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Fig. 4. Here is shown the method of determining the closed loop 


frequency response from the open loop response 


quantity are represented respectively by the leagth and 
direction of a straight line. The other is a mathematical 
device which enables the problem to be reduced to fairly 
simple algebra. The latter method is normally used as the 
basis of methods of calculating the frequency response of 
closed loop systems. 

Suppose that it is required to find the relationship 
between V and I in Fig. 5 (a). Then we have 

V=VitV 
Now Ve=RI and V,;=LI’ 
where I is the rate of change of I 
*, V=RI+LI’ ie : (6) 

Then the rule is that if I varies sinusoidally at a fre- 
quency »/2zx then we can replace I’ by jwIl where j?=-— |! 
(j is often called an operator). 

Equation (6) therefore becomes 

V=RI+joLI 

V/1=R + jol (7) 

The relationship between V and I is now expressed in 
terms of the circuit constants, the frequency and the 
operator j. The expression R+jwL, which represents both 
an amplitude ratio and a phase angle, is interpreted as 
follows 


If V=V sin wt 
I=[V/ /R2+.L2] sin (wt—8) (8) 
where Tan 0=wL/R 


This method can be applied to any circuit or device 
whose operation can be represented by an equation relating 
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input and output quantities and their rates of change. 
It can, therefore, be used to determine the open loop fre- 
quency response of any system. 

By the use of the following rules the process is reduced 
to a simple routine involving a small amount of algebra. 
1. Write down the equation of motion relating the input 
and*output quantities (xi~ and Xour respectively) and their 
rates of change. 

2. Remove all rate of change terms by the substitutions 
x’ =jwx 
x” = j2u?x wx (for j? 1) 

x”’ =j3w3x jw3x. 
and so on, where x is a quantity which varies sinusoidally 
at a frequency w/2z7 and x’ is the first rate of change of x; 
x” the second rate of change of x and so on 
3. By normal methods of algebra and the use of the 
equation j? 1, rearrange the equation so that it is in 
the form 

Xour __; toy + joa) (1+ jwa,) (1 + jua ) (9) 

XIN (1+jwb,) (1+jub,) (1 + Jwam) 
where k is the product of constants of the system and may 
also have j and w as factors. 

4. The equation is then interpreted as follows 

Amplitude Xou k’ AL ta2w2) (1 +a,2w?) (1+< 
Amplitude xy (1+b.2w2) (1+b,2w2) 1 
pony k’=k, if j is not a factor of k 

and k’=k/j, if j isa factor of k ) 
And xour lags behind x;y» by the angle. 

ee ae eS ee Ve 

+ 180° (if n is odd) — 90 

Tan @ wa Tan 6 wa 
Tan ¢,=wb,; Tan ¢ »') 


(if j is a factor of k) 


where 
and 
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Fig. 5. Waveforms depicting the relationship between current and 


voltages in the simple a.c. circuit shown in set 
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Fig. 6. This schematic indicates the arrangement of a position control 


servomechanism incorporating integral control 


In the last article the effect, on the performance of a 
second order position control system, of adding integral 
The same problem will now be 
For ease ol 
here, the 


control was examined 
treated by the frequency response method 
reference the symbols used are defined again 
schematic diagram is shown in Fig. 6. 
V=the angular movement of the output shaft from 
a datum position (radians). 
V’=the angular velocity of the output shaft (radians 
sec) 
V”=the angular 
(radians/ sec?) 
g=the acceleration due to gravity (ft/sec?) 
F/g=the torque per amp of field 
(lb ft 
k/g=the friction 
output shaft 
I=the moment 
(Ib ft?). 
m==the voltage error per radian displacement of the 
output shaft (volts/ radian) 


K=the amplifier gain (amps/ volt) 


acceleration of the output shaft 


motor current 


amp) 
torque perunitangular velocity of 
(Ib ft/radian/sec) 


of inertia of the parts 


moving 


The loop consists of two parts which can conveniently 
be considered separately. The first part is the amplifier 
which has an integral control characteristic so that its 
operation can be represented by the equation 

i’=Km (x’+ Ax) (10) 
where x is the amplifier input voltage and A is a constant 
representing the proportion of integral control. The second 
part of the loop consists of the motor and the rotating 
parts. The torque available for the acceleration of the 
moving parts is equal to 

Motor Torque—Friction 

Thus by Newton’s Second Law of Motion 

V"“=(F/Di—(k/DV’ 

Then if x varies sinusoidally 

joi = Km(jmx + Ax) 
i/x=Km[1+A/jw] 
Similarly for equation (11) 

—w?*V =(F/Di— joVk/1 

ae I 

i I (—o? + jok/D 
Then combining equations (12) and (13) we can eliminate 
an expression for the open loop frequency 


Torque 


at a frequency w/2n 


(KmA/jo) [1+ jo/A] 


(13) 


or 


i and obtain 
response 

Ve FkmA (1 +jw/A) 

x j2w2k (1+ jol/k) 
Now. as before, let us write w 
and also put a=A/«, 
Then ¥ ww alia 


22, (1 +} J ) 


ind a=k/2uwyf, 


/Fkm/I 


(14) 


which is of the form of equation (9) 
Then, interpreting equation (14) as instructed above, we 


have 
Amplitude Vu»? a J! oT PP 
Amplitude x uw 22 S dbl au 

and V lags behind x by 180° + arc Tan w/2aw 
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Ihe response can then be plotted on a polar graph by 
determining the amplitude ratio and phase lag for a range 
of value of w/w,. The resulting curves for two of ‘the 
cases considered in the previous article are plotted in 
Fig. 7. The corresponding closed loop plots obtained by 
the use of equations (4) and (5) are shown in Fig. 8 
Curves are given for two cases: when a=0 and «=0°5 
(i.e. when there is no integral control) and when a=0°5 
and a=0°5 In each case the system is shown to be 
stable but the fact that, when a=0-5, the curve in Fig. 7 
cuts a circle centre (1,180°) of radius 0°75, indicates that, 
with integral control, the system will be somewhat under- 
damped. A large resonant peak amplitude ratio, as is 
exhibited in Fig, 8 by the curve for the case when 
a=0'5 is also associated with a poorly damped transient 
response, In most types of system, the maximum value 
of K should not exceed 1°5 if the transient response is to 
be reasonably well damped 


Conclusion 

Ihe frequency response method of analysis of closed 
loop systems has been presented in its simplest form 
There are a number of other convenient ways in which 
the open loop characteristic may be plotted. One of these 
in which phase lag and the logarithm of amplitude ratio 
are plotted on a base of log » is particularly convenient 
and is well suited to design work. The stability criterion 
of Nyquist is the basis of all these ways of determining 
the stability of a system; the method of applying the 
criterion is usually a matter of convenience or of personal 
preference 

The two basic approaches to the design and analysis of 
closed loop systems have now been considered The 
physical meaning of the transient response is more easily 
understood and it is an obvious practical criterion of the 
performance of a system. The frequency response method 
is more convenient in the case of complex systems and 
is the more widely used for design work 

The next and final article in this series will be concerned 
with the specification of the performance and the testing 
of closed loop systems. It will be seen that both the 
transient response and the frequency response approaches 
are used in testing as in design. In the case of testing the 
transient response method is usually quicker for the testing 
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Fig. 7. (left) Open loop frequency response curves for a position control 
servomechanism incorporating integral control 


Fig. 8. Closed loop frequency response curves for a position control 
servomechanism showing both amplitude ratio and phase shift 
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of a complete system; the frequency response method is 
usually more accurate and is particularly suitable for the 
testing of separate parts of a system. 

(To be concluded. Previous parts in this series appeared in our 


Ist April, 13th May, 8th July, 29th July and 4th November issues 
The final part will appear shortly.) 





Prospects of Tidal Power 
. pe problems of tidal power were analysed last week 
by Prof R. Gibrat in a paper presented to the British 
Section of the Société des Ingénieurs Civils de France at 
the Institution of Civil Engineers. The paper itself was of 
interest in attacking the subject from the fundamental 
mathematical analysis of the methods which can be utilised 
to take advantage of the tide, taking as an example the 
plant proposed for the River Rance which is designed for 
a capacity of 200 to 400 MW. 
lo attain efficient tidal power, more energy would be 
taken from the tides than is dissipated by friction at the 
moment;-any tidal power plant would therefore modify 
the material conditions of the tides. The frictional! losses, 
at present, are such that there is a loss of one day in 7,200 
years due to the slowing up of the earth. Transformation 
of additonal energy would increase this and computation 
indicates that if a supplementary milliard kW is set free 
the loss of a whole day at the end of 2,000 years must be 
expected. The dissipation of energy reaches a maximum 
in confined waters; in the Channel, about 80 million kWh 
are dissipated every year, a figure comparable with the 
consumption of the United States. Not all such energy 
can usefully be converted, and it is necessary to make 4 
study to obtain optimum conditions. The work required 
to determine an operating cycle and the machine para- 
meters is, for a practical case, somewhat complex, and cal- 
culations have been made on simplified cycles where the 
tide variation was regarded as a triangular curve. Other 
assumptions have also been made, but in the Author’s view 
it is necessary to undertake the study of the more general 
case. The French engineers have now been able to work 
out some simple formule strictly applicable to the more 
general case for any shapes whatsoever of the basin, tidal 
curves and power plant and these will naturally be of 
benefit to all engineers. Details of these formulae can be 
found in the proceedings of the Socété Francaise des Elec 
triciens for May 1953, Vol. II 
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Lighting for Road Safety 


Mechanicals consider performance of vehicle and road lighting 


AST week’s conference on vehicle and road lighting, 

organised by the Automobile Division of the Institu- 

tion of Mechanical Engineers, provided a valuable 
account of modern practice in both aspects of the all- 
important subject of night time lighting and its contribu- 
tion to road safety. The consideration of street lighting 
performance and car head lamp lighting illustrated the 
contrast in attitude to such lighting between European 
countries and North America, where, generally speaking, 
Street lighting is less advanced, thus demanding more strin- 
gent requirements for car head lamp beams to avoid glare. 
Ihe field was covered by four papers, street lighting being 
dealt with by H. R. Ruff, B.SC.(ENG.), M.LE.E., and G. K. 
Lambert, B.SC.(ENG.), A.M.I.E.E., A.M.I.MECH.E,, emphasis being 
given to the lighting of traffic routes from the motorist’s 
viewpoint, 

Modern ideas on street lighting stem from the report 
of the Ministry of Transport Departmental Committee on 
Street Lighting, published in 1937, which specified that 
lighting for traffic routes should be such as to render 
the use of headlights unnecessary. To this end, clear and 
quick visibility can be achieved most economically by 
directing a glancing beam of light on to the road towards 
oncoming traffic, making the road surface appear bright to 
the motorist. Such a method has the advantage of enabling 
the driver to see the road, and have a positive indication 
that it is clear. 


Basic Requirements 


Basic requirements of a street-lighting installation to 
achieve this purpose were investigated by the Departmental 
Committee’s Experimental Panel during the period 1935- 
1937, with the conclusion that objects could be seen 
against a road luminance as low as 0°01 ft lamberts, and 
that at 0-03 ft lamberts a driver could be confident that a 


APPRAISAL OF SOME 


STREET-LIGHTING 


road was clear. Values of brightness up to 0-1 ft lamberts 
improved seeing, but above this there was little further 
advantage for revealing objects by silhouette. More recent 
work has led, however, to the conclusion that an average 
road brightness of 0-15 ft lamberts is needed, and modern 
installations produce average road brightnesses of some 
0-2 ft lamberts, which may be taken as a reasonable 
requirement. 

Another important aspect of street lighting, contrast, is 
considered as the difference between road brightness and 
object brightness expressed as a fraction of the road 
brightness. Both the original, and more recent investiga 
tions, agree closely on the contrast for safe 
driving, ranging from about 0-7 at just over 0-01 ft lamberts 
background brightness, to 0-4 at 0-5 ft lamberts, Such con- 
trasts are normally achieved as silhouette contrasts since 
the lighting is designed to make the road surface bright, 
when viewed from glancing angles, whilst the reflectivity of 
objects is usually low. A uniform road brightness is thus 
a desirable aim, but variations of ten to one, provided they 
are gradual, appear to be acceptable 

Revealing power was a concept which, applied in 1938, 
clarified ideas on the effectiveness of street lighting, being 
defined as the statistically probable percentage of statis- 
tically probable objects which will be shown up by an 
installation due to brightness contrast for a given viewpoint 
and under given conditions, Original investigations have 
provided sufficient information which revealing 
power may be calculated, and, in view of the conventional 
nature of modern installations, considerable simplification 
has since been made possible 

[he remaining important factor in 
lighting installation is its degree of glare, which may be 
due either to the presence of bright sources or reflections in 
the scene being viewed or to rapid change in scene bright 
ness. Glare has two quite independent effects, producing 


necessary 


from 


assessing a street- 


INSTALLATIONS 





Installation | 4 
Light source 
| mercury dis 


tungsten tungsten mercury dis 





Light distribution med. angle 


beam 77 


highly 
directional 


no control ; 


in vert beam 73 


150 4 80 150 


Spacing feet 


Approx. lumens/100 ft in 
lower hemisphere 


6,000 4,500 


5,000 


Road surface rough and | 
patchy 
dressing 


rough and 
patchy 
dressing 


residential 


worn 
dressing macadam 


residential residential 


Surroundings residential 





Road brightness (ft lamberts) 
Average 25 
Maximum 72 
Minimum 06 
Diversity 2/1 





illumination 


Mean vert 


036 


Disability glare 
Overall revealing power of 
road surface 76 


Discomfort glare constant 0-23 
Evaluation just 
tolerable 


0-85 
just un 
comfortable 


0-60 
just un- 
comfortable 


1-40 
distracting 
but not un- 





comfortable 


| 250 Ww 


| 


med. angle | 


5 | 6 | 7 8 9 10 


140 W 
sodium dis 


3x80 WwW 


vert. fluor 


3x80 W 


fluor 


3x60 W 


hor. fluor hor 


140 W 


sodium dis 


140 W 
| sodium dis 


med. angie | broad beam broad beam broad beam 


med. angle 
beam 77 at 65 at 65 at 9 


beam 75 


high angle 
beam 75 


135 2 150 120 110 80 


5,000 4,000 7,000 7,000 4,200 


worn tar tar 
macadam macadam 


tar tar 
macadam 


damp tar 


macadam macadam macadam 


buildings 
one side 


buildings built up built up 


one side 


residential 


0-07 17 
0-15 38 
0-023 06 
65/1 5 
0-28 


143 15 


82 100 n 85 
99 


perceptible 
but not 
distracting 


4:15 
satisfactory 


293 
distracting 
but not un- 
comfortable 


2-00 
distracting 
but not un- 
comfortable 


5-40 
perceptible 
but not 
distracting 


3-02 
distracting 
but not un- 
comfortable 











9% 


both visual disability and visual discomfort. The effect 
of the former, due probably to light scatter within the eye, 
may be formulated and taken into account when evaluating 
revealing power. On the other hand, discomfort glare is 
not readily amenable to measurement as an irritation and 
distraction. However, by using small-scale models, experi- 
ments have empirically related background road brightness 
with the various factors involved to a glare constant, for 
four degrees of glare: just intolerable, just uncomfortable, 
satisfactory and just not perceptible. 


Modern Practice 

Modern practice now follows the Code of Practice which 
resulted from the M.o.T. report, In appraising individual 
installations all the foregoing factors of road brightness, 
revealing power (after taking inte account disability glare) 
and discomfort glare (which, ideally, should be better than 
satisfactory), are not taken into account by visibility meters 
known to the authors. However, standard representational 
photography is a convenient method of recording road 
brightness and angles of viewing lanterns, and this inform- 
ation, together with photometric data of the lanterns, 
enables an appraisal to be made from a given viewpoint. 
len installations so assessed are listed in the accompanying 
table and it should be borne in mind that built-up sur- 
roundings are generally those where tall buildings, as in a 
shopping centre, face the road. 


US IB ANUDIBUR SS’ \YULB WS 


Appointments from Outside 
WOULD like to reply to the Chairman of the London 
Electricity Board that I heartily agree with his remarks 
re outside appointments in your issue of 23rd December, 
except the last nine words. 

I hope the Public will never be the masters of the 
electrical supply industry; shareholders would have been 
a better word. The whole spirit of nationalisation is to 


share benefits and responsibility. 
John Wilkins, 


L.E.B. Supervisor. 
UPMINSTER, ESSEX 


Electric Floor Warming 


abe . from the informative and technical excellence 
of the article on electrical floor warming appearing on 
page I! in your issue of 6th January, Table 2 on page 16 


attributes to this form of heating not 


These are: 


indicates other 
manifest in the text, 

1. The heat consumption due to floor heating is appre- 

ciably lower than for other types of heating. 

. The close agreement between the installed B.Th.U. 

capacity and the actual B.Th.U.’s required for a given 
temperature difference all being within 3-0%. 

That this agreement is confirmed by the actually 
realised heat consumptions which are anything up to 
80% below the heat actually required. 

Items | and 2 result in considerable conservation of 
materials employed in the heating equipment, with con- 
sequent initial capital economy. There is no other form 
of heating which permits design to be so close. 

The manufacturers thus enjoy absolute confidence in 
offering schemes which are accurate in the extreme in 
satisfying specified conditions. Further, they can state 
that under all external temperature conditions the heat 
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In the lighting of other roads, glare presents a greater 
problem due to lower mounting heights, and highly direc- 
tional lighting should be avoided. Less emphasis is placed 
on the needs of the motorist, but in the absence of trees, 
good results are obtainable. Considerable improvement 
in residential road lighting could therefore be obtained 
were the mounting height sufficient to permit lanterns to 
project over the roadway. Since maintenance now makes 
greater use of the tower waggon, a mounting height of 
17 ft 6 in. would allow lanterns to project safety. 

Mention has already been made of the problem of glare 
from car head lamps, a subject which was tackled in con- 
siderable detail by two papers, by J. H. Nelson, B.Sc., PH.D., 
A.M.L.MECH.E., and G. Grime, 0O.B.E., M.SC., respectively. 
The problem centres in the beam employed by one car 
when meeting an oncoming car, and whereas European 
countries were concerned entirely with relief from glare, 
America, with its less advanced street lighting, was placing 
an equal emphasis on the ability of the meeting beam to 
light the road ahead. The papers discuss the design and 
use and performance of meeting beams, describing methods 
of setting beams, and the latter paper makes the important 
conclusion that a substantial improvement in visibility and 
dazzle is possible with equipment now on the road if means 
can be found to improve the aiming of beams, and restore 
or replace deteriorated lamps, with the eventual object of 
having only one kind of lamp in use. 


Correspondents writing under a pseudonym are asked 
to submit their names in confidence to the Editor 


consumption (after drying out) will represent the absolute 
minimum required. 

As the building drying process is progressive 
cumulative it is quite conceivable that the annual kilowatt- 
hour consumptions will be even less that those given, after 
say 20 years, because of the improved insulation character- 
istics of the soil under the building, floor, walls, and roofs. 
I would put this value as equivalent to at least an annual 
decrease of 0°75°%,, making in 20 years a reduction of 15%. 

S. B. Jackson, 


LONDON, S.W.2 


and 


American Efficiencies 


N Electrical World, issue of 6th December, 1954, there 

are listed the 25 most thermally efficient U.S. power 
stations taken from the F.P.C. report on plant production 
costs, These efficiencies range from 37:3% for 351-5 MW 
plant to 32°85% for a 400 MW plant at the foot of the 
lists, the plant capacities ranging from 60 MW to 675 MW. 

As these are far above efficiencies listed for U.K. power 
plants, it would be interesting to know whether or not 
efficiencies are computed in the safe manner in the two 
countries 


J. P. Thornton, 


VICTORIA, B.C., CANADA 


The top two stations in the list our correspondent 
mentions are Kanawha River, of the Appalachian Electric 
Power Co. and Tanners Creek of the Indiana and Michigan 
Electric Co. Steam conditions for these stations have been 
stated as 2,000 lb/sq in., 1,050°F, with re-heat to 1,050°F, 
and 2,000 Ib/sq in., 1,050°F, with re-heat to 1,000°F 
respectively. Comparable figures for the top two British 
stations noted in the sixth B.E.A. report were 1,350 1b/ sq in., 
950°F, no re-heat (Portobello B, 30°93% efficiency) and 
1,250 lb/sq in., 950°F, no re-heat (Stourport B, 30°53° 
efficiency).—Eb, 
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tom 
an engineer’s notebook 


One of science’s strangest ofl-springs must surely be 
the Van de Graaff high voltage generator; to use a con- 
ltinually revolving belt for mechanically conveying elec- 
trostatic charges from a low potential to build up a high 
voltage is an anachronism which must offend all true- 
blooded electrical engineers. | must contess that whcn 
first | saw this electro-mechanica! hybrid I had little belief 
in its possibilities, but since then this form of generator 
has been widely adopted where a simple h.v. source 1s 
required. None the less | am pleased to see a suggestion 
put forward which offers a more “ electrical” solution of 
ihe problem, inspired perhaps by the Marx generator. This 
new machine originally consisted of a number of tubular 
capacitors mounted on a disc driven by an electric motor. 
Brushes were provided to peimit charging each capacitor 
as it passed a given point while other contacts provided for 
the discharge of a number of these capacitors in series 
at the opposite end of the machine. According to a report, 
quite high voltages can be built up in this way and the 
method has a major advantage over the Van de Graaff 
generator that considerably higher currents can be obtained. 
In a later design of machine that has been built 
the capacitors are arranged to be stationary and 
only the brushes rotate. [This design uses twenty 
1-5 mfd capacitors arranged so that thirteen are 
connected in series at any one time, with the earth 
connection in the centre. The charging contacts are ar- 
ranged with an on/off ratio of 0-52 and the whole contact 
assembly is driven at 600 r.p.m. It is stated that with 
charging voltages of 1‘8 to 2:8 kV, steady currents of 5-10 
mA could be obtained. The output, however, fell below 
the calculated value. Thus when charging at 2°3 kV, the 
open circuit voltage was found to be 26 kY instead of the 
expected 30 kV. Similarly the voltage dropped by 2:3 

per mA instead of the | calculated. Perhaps some 
change in the contact arrangement may bring about an 
improvement for it is reported that the wave form shows 
each pulse broken up into ten separate discharges. How- 
ever the present results are most encouraging and I feel 
that we ought to hear more of this device in the future. 


* ” * 


| ALWAYS want to ask lots of questions about new 
scientific ideas. Particularly do I feel this about the data 
that has been released on a cell recently developed for 
amplifying light. This sounds something like a cross 
between electro - luminescence and a fluorescent tube. 
Basically the cell consists of a sheet of conducting g'ass 
coated with zine sulphide and backed with a metallic film. 
A direct voltage, presumably of the order of 100 V, is 
applied between this film and the conducting glass, and 
this provides the energy for the amplification. Then, when 
a picture is projected on to the cel! in ultra violet light, the 
zinc sulphide phosphor is excited, and in some way, that 
I confess is not clear to me from the published description, 
the free electrons travel to the positive metal plate by 
reason of the potential thus causing the required ampli- 
fication. I am not sure that something like this could not 
be done without so much complication if the U.V. light 


is of reasonable intensity. After all, in the everyday 
fluo.escent lamp the emission rich in ultra violet, is almost 
invisible yet it excites the phosphors on the inside of the 
tube to the familiar brilliance. Such an intensity seems 
already overbright for viewing in picture form so I am 
unfortunately not clear why we should seek amplification. 


* 


Inst LATING oil is a material ingrained in electrical 
engineering and despite many attacks on its use, is still 
holding its own. I remember many years ago being an 
enthusiast for air blast switchgear but oil is still with us 
aS much as ever. The water circuit-breaker once heralded 
as the design of the future in the medium voltage range 
has largely faded out, while the synthetic resin breaker 
never advanced much beyond a mass of patents, In the 
smaller transformers also, we have dry nitrogen filled units 
but oil still holds the field. Will the same restriction 
happen to the new proposal to use sulphur hexafluoride 
as a coolant for transformers? Two units are under con- 
struction in America, rated at 2,000kVA for operation 
at 69 kV with pumped gas circulation through an air 
cooled heat exchanger, certainly larger than anything yet 
built without oil. The actual pressure at which the trans- 
formers are to operate has not been disclosed but it is 
claimed that reduced core and coil dimensions result from 
the gaseous insulation and since the gas does not transmit 
sound so readily they should be quieter in operation. Cer 
tainly they will be much lighter in weight. Whether these 
advantages will be sufficient to outweigh the trust of 
engineers in the devil they know, only experience—lengthy 
experience—can tell. 


* * 


ry. 

| HOSE of us who belong back in the cast-iron age of 
engineering had, as apprentices, our simple metallurgical 
yard stick of the percentage of carbon in steel, often 
determined by no more exhaustive test than the exciting 
study of the sparks of the metal on the emery wheel, And 
if we muddled up our perlites and ferrites, it mattered not 
a jot. How we must be envied by the present-day student 
who has to face vanadiums, cobalts, ceriums, in fact the 
whole Mendeleevean palette of the modern metallurgist, Not 
for him those old friends Babbitt and Admiralty brass; he 
must learn to pick his way through one hundred and one 
alloys, so many in fact that they ran out of names long 
ago, It seems almost a fashion today, to drag into com 
mercial limelight elements that have for years been content 
with the pleasant obscurity of the Table of Atomic 
Weights. Zirconium and hafnium hailed as com- 
mercial metals of the future and the uses of titanium are 
expanding even to the plating-of steel with a most complex 
technique using high temperatures under inert gas, It 
seems to be that something of a race is going on, for 
just as we start to use new materials, the atomic scientist 
adds new elements to the tables to make life ever more 
complex.—E. R. G. 


are 





Progress in 1954 


surveyed, as is customary, the outstanding electrical 

events of that year. The happenings there reviewed were 
those of first importance that gave the highlights to the 
year: its texture is derived from the steady progress made 
by electrical manufacturers and undertakings, relatively 
small advances that nevertheless add up over the years to 
significant proportions, Something of that progress is told 
in the accounts we have received of the 1954 activities of 
the English Electric Co., and of C. A. Parsons Ltd. 


[: the last issue of the E_ecrricat Times for 1954, we 


Power Supplies 

lo start with English Electric, the hydro-electric depart- 
ment may be given pride of place. A notable order is that 
for Cashlie in the North of Scotland district, A 15,500 
h.p. vertical Francis turbine has been ordered which is to 
operate without a governor, Designed to work at 500 r.p.m. 
under a head of 412 ft, and to drive an 11 MW alternator, 
this machine is reckoned likely to be the largest machine 
running ungoverned in the world. The use of vertical 
Francis machines at high heads and in large sizes 1s 
typified by an order from Australia for two 110,500 h.p. 
machines for 1,050 ft head. Another hydro-electric feature 
of topical interest is pumped storage, in which off-peak 
power is used to return water to a reservoir for later use 
in peak lopping. Sets ordered from the John Inglis Co., 
Canadian associates of English Electric, provide 52,500 h.p. 
output when operated as turbines under 90 ft head, or 
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Technical interest in output and orders of 


some leading electrical manufacturers 


47,500 h.p. when running as pumps. The station concerned 
is the Sir Adam Beck No, 2 at Niagara. 

There is less of immediate interest so far as steam 
turbines are concerned, though the range of orders overseas 
Perhaps the main event of note was the 


is impressive. 
commissioning of the second 60 MW unit in Stourport “B 
This is claimed to be the first unit operating in this country 
at 1,500 lb/sq in., 1,050° F. 

In the switchgear field, the development work that is so 
necessary to advancing technique has been continued, one 
end product being the introduction of two new circuit- 
breakers for ratings up to 750 MVA at 33 kV. One is an 
outside o.c.b. with all three phases in one tank—a more 
competitive design than existing models—and the other a 
horizontal drawout metalclad compound filled unit with 
the accent on space restrictions. In the air-blast field, an 
order of note concerned the 275 kV B.E.A. supergrid station 
at Rochdale. 275 kV, 7,500 MVA and 132 kV, 3,500 MVA 
breakers are to use identical interrupters. 

The English Electric Co. has been active in the American 
public authority market, and 1954 recalled old contro- 
versies with the completion of two 125 MVA, 3-phase, 
230 kV transformers for the city of Seattle, and advanced 
progress on the first of three 310 MVA single-phase units 
for the Chief Joseph dam. The first of the post-war 
American contracts was for an 80 MVA, 230kV trans- 
former for Folsom. This was despatched in February last 
and is now on site. 


The turbine house at Connah’s Quay power station, showing 30 MW Parsons sets 








Electrical Times, 20 January, 1955 


In the industrial field, the main event of note was the 
installation of the largest on-load tap-changing ar¢-furnace 
transformer in this country, a 15 MVA unit which is in 
operation in a Sheffield steelworks, described in the 
ELECTRICAL TIMES recently. 

Steelworks plant in a wide variety attracted attention 
during the year. A _ particularly interesting equipment 
that has gone into operation in India has its roughing 
stands driven by individual d.c. motors of 600 h.p. each 
The finishing stands are all driven from a single synchro 
and this 7,000 h.p. unit also drives the 


nous motor, 


generator which supplies d.c. to the roughing stand motors 
[he range of equipment in this class being sent overseas 
may be further typified by two single-stand cold-strip mills 
running in Italy, which have motors of 2,500 and 1,850 h.p 
rating, giving strip speeds of over 1,600 ft/min 

Outside the metal industries, an installation commissioned 
recently that has special interest because of the product 


with which it is associated, consists of six 6,000 amp d.c 
generators, which supply an arc-furnace plant in Birming 
ham used for the large scale production of titanium, the 
aircraft industry’s wonder-metal. Variable-speed paper 
drives are also of note because of their use of d.c. motors 
supplied from individual generators, with reliance on elec- 
tronic field control to give the extremely accurate speed 
holding properties which are so essential to quality paper 
making. For size outside the rolling mill field, note may 
be taken of orders for twelve 2,100 h.p. four-pole synchro- 
nous motors, together with appropriate switchgear. These 
are to be used in a South Africa gold mine for driving 
de-watering pumps in connection with a new shaft sinking 

Apart from the paper machines drives already men 
tioned, there were two main features in the year for the 
industrial electronics department. One was the improve 
ment in performance of standard electronic motor controls 
in the range 0°5 to 100 h.p. A speed accuracy of within 
0-5, is offered in certain applications, with 5%, for simpli 
fied controllers. The other topic of special interest is the 
use of magnetic amplifiers in a wide range varying from 
a few watts to over 50kW; higher powers still are under 
examination. Magnetic amplifiers offer the advantage of 
ruggedness over orthodox electronic devices, when very 
high response speeds are not of primary importance 

1954 saw the introduction of some new instruments by 
the company Amongst them may be noted specially a 
rotary synchroscope, a tap-position indicator, temperature 
indicators for use with 
elements, and a portable pocket size phase-rotation indi 
cator. There was also a new range of 8 in. instruments 
of the usual types, In the relay field, a directional imped- 
ance type relay now in production is claimed to represent 


thermo-couples and resistance 


The two illustrations at the top of the page show, left, English Electric 

flameproof motors driving pumps at a Regent Oil Co's depot and right, 

a 120 MVA, 275/132kV autotransformer built by C. A. Parsons, In the 

right hand column are (centre) English Electric JOMW sets in a 

Helsinki power station and (bottom) English Electric diesel-generators 

each of 580kW rating in the Civic (Newcastle) station of the Electricity 
Commission of New South Wales 
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a considerable advance in accuracy, speed and simplicity 
in high speed relaying. At the other end of the scale, 
the company’s slow-speed relay was modified to provide 
“very inverse” and “long time characteristics.” A general 
advance has been in the standardisation of relay compo- 
nents, 

Of course, all other departments of the company besides 
those mentioned were active as well, including notably the 
diesel engine and traction sections. 


Generators and Transformers 

In the operations of C. A. Parsons and Co., Ltd., during 
1954, the outstanding turbo-alternator orders were for 
120 MW machines for the B.E.A. These are intended for 
operation with initial steam conditions of 1,500 |b/sq in., 
1,000° F, with reheat after the h.p. cylinder to 1,000° F. 
The turbines are to be of the three-cylinder type having 
three exhausts. Two smaller sets, each of 15 MW, ordered 
by the Tamworth City Council for the Guy-Kable power 
station, Australia, are of particular interest since the con- 
densing plant for them will be the first to be manufactured 
by the new company, C. A. Parsons of Australia Ltd., in 
their factory at Whyalla, South Australia. 

Some industrial sets of considerable interest have been 
ordered. For instance, there is a story of carefully con- 
sidered fuel efliciency behind the order by Thames Board 
Mills Lid, for two 6 MW sets. One of these will be a 
back-pressure type exhausting at 25 Ib/sq in., while the 
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other is to be of the condensing type, but arranged for 
passing out steam for the same pressure of 25 Ib/sq in. 
A Canadian order in this class is for a 2 MW geared 
turbine for the St. Lawrence Starch Co. of Ontario. The 
turbine of this will operate at 5,500 r.p.m., and the geared 
generator at 1,200 r.p.m. Inlet steam conditions are 
250 Ib/sq in., 506° F, and besides exhausting at 5 Ib/sq in. 
gauge, there are arrangements for passing out steam at 
75 |lb/sq in 

So far as transformers are concerned, size provides the 
main interest. One of the orders received provides for two 
of the largest double-wound transformers ever to be made 
by the company. These units are for 120 MVA, 3-phase 
50 c/s operation and they are intended for interconnecting 
the 275kV and 66kV transmission systems in the North- 
East of England, Hitherto 275 kV transformers have been 
for 275/132kV, and auto-transformer construction has 
been used. Discussing the double-wound units, the last 
B.E.A. report stated that voltage regulation would be pro- 
vided by means of an on-load tap changer fitted at the 
neutral end of the 275kV_ winding. 

The rise of short-circuit prospective power on trans- 
mission and distribution networks has resulted in increased 
demand for reactors. During 1954 a number of oil- 
immersed magnetically shielded reactors were manufac- 
tured, including nine single-phase 33 kV units. These are 
intended for connection in threes to give a short-circuit 
reactance of 11%, based on 30 MVA. 





K.P.E.A. Opinion for 


‘REATEST need of the electricity supply industry at 

J the present time is a period of “peaceful” expansion 
in which new responsibilities and fresh loyalties can be 
consolidated. This opigion of the Electrical Power 
Engineers’ Association prefaces the evidence the Associa- 
tion has submitted to the Herbert Committee enquiring 
into the organisation and efficiency of the supply industry. 
The evidence was prepared by a special E.P.E.A. committee 
after considering a reply to a questionnaire circulated to 
all sections of the Association, and it discusses organisation, 
service to the consumer, staff problems and joint con- 
sultation 

Separation of generation from distribution is accepted 
by the Association as sound in principle, particular im- 
portance being attached to the advantages of such an 
arrangement in facilitating the effectiveness of long-term 
planning. The national study of technical problems of 
general public importance, e.g. power station siting in rela- 
tion to river usage, is reckoned to be another result of 
concentrating at headquarters the best available scientific 
guidance and technical opinion. Central ordering of power 
station plant is in any case considered essential if a conflict 
of priorities is to be avoided. 

The Association suggests that if the area boards com- 
bined generation with distribution, there would be undue 
competition for capital for reasons of prestige. It is 
thought that boards and divisions might work more closely 
together in a few duties, but not in many: education, 
welfare and safety are suggested. Where decentralisation 
is expedient, it is suggested that it should be to the smaller 
effective unit, Though there is little quarrel with the 
present geographical identity of areas and divisions, the 
Association admits some bias towards a smaller rather than 
a larger unit for generation operation. It castigates the 
N.W. and Merseyside amalgamation as an experiment 
suggested by an anonymous internal committee without 
consultation with those most affected. 


Herbert Committee 


In relation to area board organisation, the abolition of 
the three-tier structure and the introduction of larger dis- 
tricts is favoured, the districts to be under the control of 
an engineer / manager. 

It is considered that the consumer is well served by the 
stand-by and maintenance services of the area boards. It 
is claimed, however, that this is often provided only by 
the devotion and sacrifice of the technical staff. Consumer 
service could perhaps be improved further by establishing 
small dispersed service centres. It is felt that service centre 
staff could be better served and more knowledgeable. 

Talk of widespread frustration among the technical staff 
is considered somewhat exaggerated: it is suggested that 
rationalisation and systemisation are often wrongly inter- 
preted to mean lack of freedom. It is felt, however, that 
every opportunity needs to be given to the young engineer 
to make himself conversant with the best management prac- 
tice. Where a trained engineer is not in a leading position 
of control, a trend is sensed towards allowing establishment 
and other “administration” departments a major say in 
affairs. The creation of committees is also deprecated. 

Joint consultation is a subject on which the Association 
suggests some changes. In particular, it advocates remov- 
ing from the higher councils as many matters as can be 
settled satisfactorily in local committees, even if this does 
mean a growth of so-called anomalies and differences of 
detailed application. A major reform advocated is an 
“integration of levels” to allow std4ff and workpeople to 
serve on district and national councils. It is felt that these 
would have some advantages over trade union officials, 
though these should still sit to some extent. 

Spirit and will to consult is considered most important, 
and in particular there is a call for early consultation, so 
that staff can have no suspicion of having been presented 
with a fait accompli. The Association states a suspicion 
of lack of trust on the part of the boards on the good 
intentions of organisations speaking for employees. 
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INDUSTRIAL MAINTENANCE 





Stroboscopes can aid the 


by W. Sugden, B.A. 


a! first sight, the stroboscope appears 
£% to be of little use to the maintenance 
engine¢ It is generally regarded as 
belonging into the laboratory 
department Yet the 
firms has 


ometning 
the esearch 
several 


copes can effect considerable 


experience of shown 


maintenance, routine tes 
ing and inspection and there can be little 
doubt that during the next few years the 
ipplicaiion of these instruments in repair 


production 


nies in 


maintenance and shops will 
ne LSé rapidly 

stroboscopes in 
follow the 
main- 


growing use of 
these fields can be said to 
trend towards preventive 
as Opposed to repair work 


general 
tenance 
Broadly speaking, there are two 
methods of instituting preventive main 
tenance In the first, given tasks are 
ried out at rigidly predetermined inter 
vals Ihe lubrication of machines 
usually follows this pattern, The second 
method is more flexible: maintenance is 
carried out not by the clock, but accord 
ing to requirements, The drawback of 
this system js that, unless it is properly 
organised, maintenance tends to be put 
off until finally it is only carried out 
ifter some trouble has developed At this 
point, not only the machine being main 
tained, but also the maintenance system 
itself, has broken down 
The ideal is clearly attained if the 
millwright or wireman can inspect the 
machines during working hours without 
interfering with production, Any work 
found to be desirable during this inspec 
then be performed outside 
working hours and, if correctly 
the machine can often be ready 
for service again when the operator 
returns to work. Major overhauls can be 
planned to take place at times when the 
particular machine can be spared by the 
production department 


tion if 
normal 
pl inned 


It is during this initial inspection that 
the stroboscope comes into its own, The 
modern stroboscope is small, light, and 
readily Moreover, it can be 
nerated by a millwright or other work 


per 
man who knows little and cares less 


port ible 


oO 


ibout electrical theory 


Planned Maintenance 
A typical case in point occurs in the 
Purfleet factory of Van den Berghs and 
where the well-known Stork 
produced, At these works, 
carried out continuously 


Jorgens Ltd 
margarine 18 


production 


Maintenance Engineer 


S$ days each week 


weekends fo! 


round-the-clock for 
eaving only 36 hours at 
servicing. It is therefore most important 
iat the whole of this time should be de 
voted to actua 

uld be lost in preliminary surveys 


ind equip 


maintenance and that none 
necessary tools 
non-productive actions. For 
yn, the operation of a 

e.ectric motors, gears 


slowed 


cluding a 
belting and so on, is 
the use of a strobo 


down 
intervals by 
Fig 2) It is then systematic 
sonnel 


weekly 
scope (Sec 
illy inspected by maintenance p 
ictual 


under working condition 


belts, loose coupl neg pins 
lefective and worn components (such as 
bearings) can all be readily dete 
results of these 


standard 


Slipping 


motor 
ted in this way The 
urveys are then summarised on 
sheets and a programme ol 
maintenance based on the indicated pri 
worked out in advance in con 
controll 


inspection 

orities | 

junction with the production 
At the same time as the correct opera 

tion of machines is checked, their speeds 

may be regulated to the desired value at 

which the highest production efficiency 

is achieved. To run a single machine at 

packets per minuie under its 

working speed will result in a 

loss of production 

of 200 tons In a 

year When this 

figure is multiplied 

by the 

machines in use 


the potential losses 


only 
optimum 


number of 


ire clearly enor 
mous. The lamp of 
the stroboflash 
unit employed for 
the general check 
ing of the machine 
is therefore pointed 
at some convenient 
drive, 
main 


part of the 
such as the 
driving pulley, and 
the calibrated knob 
is turned until this 


part appears to be 


Fig. |. Commutator 
and brushes of a gen- 
erator being checked 
for wear with a stro- 
boscope during opera- 
tion. Any bounce of the 
brushes can be clearly 


seen 





Scientists and development engin- 
stroboscope as an 


It can be 


eers know the 
important search tool 
equally useful in workshop and 


factory as tis article 








i 
SNOW, 





Ihe setting on the dial then 

the rotational spe ed 
Should this 
value it 


que ion 
i the desired 
db the variable 
stroboflash 


correct value has been 


pes d 


until the indi 


tie i ct working 
nportant tunction of strobe 
operation. In one design of com 


puter, for instance, a stroboscops 


s used 
0 hold tl peed of the main drive shaft 
OOO bor this 


tl ) be is triggered 


mnstan within 
yplic if! nN 
Irom an electrically 1Vé tuning ltork 
ntained at 
to within a few i million 
fork trigger a flash 
ition h rate of 


whose frequency 

60 ¢ 
By arranging thi 

fourth vil 

per minute ¢ obtained 

with extreme 


The main drive 


accuracy 


shaft of the computer 





“rising sun” disc which 
white and 10 black alternat 
ing segment The speed of the shaft ts 
adjusted until, under the light of the 
troboscope, it appears to run at 
of Its true speed will then be 
720 +6 = 726 r.p.m At the apparent 
speed of 6 exactly 120 segments 
must pass a point per minute, or 
2 The speed of 
easily checked 


is fitted with a 
cisplays 10 


a speed 


pm 
given 
per second 
the unit can therefore be 
with the aid of a stopwatch and a strobo 
to within about +0°02 r.p.m 

The computer is housed in a hermetic 
ally sealed, dust-proof housing, This ts 
provided with a “strobing window” 
Fig. 3), so that the maintenance engineer 
can check the speed of the drive without 
having to open the housing, The drive 
seen in 


segment 


scope 


(see 


can be 
Inspection 


rising sun disc 
heing checked in the 
before mounting in the com 


with its 
Fig. 4 
department 
puter 

A stroboscope used in 
with an external oscillator is a simple and 
method of obtaining speed 


conjunction 


economical 


Fig. 3. Rear panel of hermetically sealed 
computer housing, showing the edge of a 
rising sun’’ disc on the drive shaft, through 
a special window (bottom right). The speed of 
the drive can be checked and adjusted with a 
stroboscope without opening up the housing. 
(Courtesy A. C. Cossor Ltd.) 


Fig. 2. To check belt 
slip on this drive, an 
arrow is chalked on the 
pulley and a line across 
the vee-belts. By freez- 
ing the drive with a 
stroboflash, during 
operation, the slip can 
be seen and measured 


control to this order 
of accuracy. It has, 
been found 
speed ad 
described 
made 


in fact, 
that the 
justment 
above can be 
by workers having 
no previous experi 
ence of instruments 
Testing X-ray Tubes 

An application where stroboscopes are 
used both for measurement and qualita- 
inode X- 


these anodes have been 


tion 18S on rotating 
Once 
sealed into their glass envelopes and the 


is NO pos- 


tive Insp 
ray tubes 
envelopes are exhausted, there 
sibility of obtaining any mechanical con 
tact them. By rotating 
inode unde: light, any 
bounce which might cause 


in the radiogr iph can 


with viewing the 
stroboscopic 
roughnes or 
lack of definition 
be seen directly 


Ihe design of 


t 


Lube presents 
difficulties, lubri 
cants are inadmissible in high vacuum 
Ihe use of dry lubricants and small clear 
necessary to prevent any radial 
movement of the anode would normally 
be expected to result in considerable 
friction By careful design of 
and of the capacitor-type 
motor used for rotating the 
slip is kept down to 1} 

a very low 
as negligible windage 
lead to the very 
23,000 


these 


many since ordinary 


ances 


bearings 
induction 
anode. the 
indicating 
bearings as well 
These low drags 
high acceleration 
radians /sec/ sec Even 
a small divergence of 1 from the nom 
inal value would represent a very high 
figure, To check the acceleration of the 
tube, the stroboscope is Set to some figure 
below the normal running speed of the 
tube, A stopwatch then records the time 
between the switching on of the supply 
to the motor and the instant 
when the anode appears stationary, A 
few readings of this type give a complete 
picture of the acceleration (see Fig. 5) 
Fig. | shows the commutator of a 
rotating electrical machine being checked 
in service for signs of wear. A _ particu- 
larly important feature of such checking 
is that the operator can actually see any 
relative movement between the commu- 
tator segments and the brushes This 
feature is of particular importance on 
plastic commutators where the 
tend to 


load on the 


also 


of some 


driving 


some 
segments may “move” in service 
Mains Frequency Stroboscope 

Although of limited application, the 
inexpensive and simple mains frequency 
stroboscope has important especi 
ally in the electrical] industry 

The slip of induction motors is meas 


uses 
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ured very simply in many wiring depart- 
ments by the use of such an instrument 
(see Fig. 6). It is triggered from the 
same mains supply as the motor being 
viewed. The rotor of the motor will thus 
appear to be rotating backwards at the 
slip speed and this can be determined by 
counting the number of apparent revolu 
tions in a time of, say, one minute 
One leading manufacturer has 
used a similar idea for setting the speed 
of all diesel-electric sets on test The 
coupling of each set is illuminated by a 
mains frequency stroboscope as it is run 
up to speed, The throttle is 
until the coupling appears frozen. The 
tester then knows that the set is running 
it a sub-multiple of the mains frequency 
The exact sub-multiple can be varied by 
attaching a strip having different numbe 
of alternate black and white bands round 
the outside of the coupling. Doubling 
the number of bands will halve the speed 
freezing In this 


also 


regulated 


necessary to achieve 
way, the sets can be adjusted accurately 
to any percentage of their nominal speed 
without having to couple up a mechanical 
tachometer. Any speed variation is at 
once visible by the set pulling out of 
synchronism with the flash rate 


Torque Measurement 

Finally, the use of stroboscopes to 
measure the torque given by small d.c. 
fan motors should be mentioned lo 
check its effectiveness, each motor is fitted 
with a bladed disc having accuratel 
known drag characteristics. The 
is then run up to speed by increasing the 
applied voltage until the appears 
stationary under the light 
(see Fig. 7). Since the stroboscope ts set to 
a known flash rate, the speed of the motor 
and the drag on the disc are accuratel 
known. The input required by 
the motor to achieve the 
freezing is readily obtained by 
ing the applied voltage and the current 
taken, This gives at once the losses in 
the motor, By varying the flash rate, it 
is even possible to separate the total 
losses into their electrical and mechan 
ical components, 

At the same time, any out-of-balance 
roughness or wear in the motor can be 
seen by the behaviour of the rotor when 
viewed in slow motion 


motor 


disc 


stroboscopic 


powel 
condition of 


measur 


Applications in the Machine Shop 


In many firms, stroboscopes are now 
used as a matter of routine to control the 
spindle speeds on lathes and_ othe: 
machine tools, since it has been found 
that these vary appreciably from nominal 
speeds as a result of wear, mains supply 
fluctuations and other takes 
only a few seconds to point a stroboscope 
at the driving motor or chuck, to adjust 
the control until the viewed component 
appears frozen and to read the speed off 
the stroboscope dial. Yet this figure 1s 
invaluable both to the ratefixer and to 
the maintenance department to enable 
them to exercise effective functional 
contro] over the machine shop 

Another check which is carried out 
periodically on wear is to freeze the 


reasons It 
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rotating workpiece or spindle with the 
cut disengaged. On the engagement of 
the cut, any wear in the spindle bearings 
is at once apparent, as is any slowing 
down of the spindle if the load imposed 
Is excessive 

For this purpose, the high maximum 
speed of operation of the stroboscope 
shown (18,000 flashes per minute) is of 
great value, This speed does not, how 
ever, represent the limit of observable 
speed of the mechanism being viewed; 
the operation of internal grinding spindles 
rotating at up to 100,000 r.p.m. has been 
checked, A speed of 90,000 r.p.m., for 
instance, could be “frozen” by flashing 
the stroboscope lamp only once for every 
five revolutions of the spindle. Phis 
requires a flash rate of 90,000/5 or 18,000 
per minute, which is within the range 
of the instrument. 


Some Stroboscopes 
The slowest speed of 
scopes is 250 flashes per minute. At lower 
speeds the persistence of vision of the 
human eye no longer suffices to blend 
the individual images into a continuous 
picture. Slower events can be observed 
if the flash rate is made a multiple of 
the speed of the event, which is merely 
a reversal of the method of observing 
high-speed events described above. There 
however, limitations to the exten- 


these strobo 


are, 


sion of the lowest speed in this manner, 


since each cycle would be seen during 
two, three or more flashes and the event 
would have to be studied in comparative 
darkness to eliminate blurring of the 
image 

The light output of the stroboscope is 
not adjustable, although the intensity per 
flash is, roughly, inversely proportional 
to the flash rate. To the observer there 
fore the output appears steady, irrespec 
tive of the speed setting 

Several! stroboscopes 


various 


with 
The 
range is the Type 
above Its 


types of 
outputs are available 
one 

described 
to enable it to 


smallest unit in 
1200 Stroboflash 
output is quite sufficient 
be used in indirect daylight at close range 
The duration of the flash varies from 
12 to 40 microseconds, depending on the 
flash rate. The complete instrument only 
weighs 15 lb and measures 9} x 9} x 94 
inches 

A more powerful instrument 
Type 1202 Strobotorch, It has a direct 
reading range from 140 to 14,000 r.p.m 
of two units: the power unit 
(weighing 22\b) and the lamp unit 
(weighing 6 1b) The flash duration is 
about 40-50 microseconds 

A high-intensity stroboscope 
can be used to light up large areas or for 
against bright background 
lighting, is the Type 1201 Stroboflood 
The maximum flashing rate is 10,000 per 
minute and flash duration varies from 
12 to 40 microseconds, This unit has no 
speed own: it must be 
triggered from the stroboflash, or from 
a contactor unit, or from any external 
signal which has a positive peak voltage 
of not less than 30 V. The complete unit 
measures 17 x 13 x 14in, and weighs 
about 60lb, but the high-intensity lamp 


is the 


and consist 


which 


observation 


control of its 


Fig. 4. Adjusting the 
speed of the computer 
drive with a stroboscope 
and stopwatch before 
mounting it in the com- 
puter. Note the ‘‘rising 
disc on the drive 
shaft 


sun”’ 


Fig. 5. Mullard rotat- 
ing anode X-ray tubes 
being inspected with a 
stroboflash. Smooth- 
ness of running and 
acceleration are check- 
ed at the same time 


Fig. 6. Checking the 
slip of an 
motor with a 
frequency stroboscope, 
which is run off the 
mains as the 
Each cycle 
a flash 


induction 
mains 


same 
motor, 
triggers 


Fig. 7. To test the per- 
formance of fan motors, 
they are mounted in a 
fixture of a 
stroboflash and run up 
to a speed, 
indicated by freezing. 
Voltage and input are 
then read off the meters. 
(Courtesy S. Smith & 

Sons (England) Ltd.) 


in front 


pre-set 





removed from the case and can 
conveniently be held in the hand. 

The just referred to is 
available as an accessory and can also 
the other stroboscopes 
It takes the form of a probe 
held in contact with the shaft of 
the rotating member under observation. A 
built-in 


can 
contactor 
be used with 


mentioned 
which } 


of contacts closes once with 
revolution. The contactor is plugged 
and thus 


pair 
every 
controls 


into the stroboscope 


Factory 


FINHE connection between the factory 

maintenance department and the 
works safety record and essen 
tial, This is recognised by the Factory 
Inspectorate, and comes out strongly in 
the annual reports of the Chief Inspector 
of I In our issue of 6 Jan,, 1954, 
We gave a summary of the latest 
of these reports to be published, that for 
1953.* Only a brief note was possible 
of the maintenance and 


pects some of 


is close 


ictori 


broad 


installation as 
and so the remarks on 


these are noted at greater length here 


Portable Tools 

The importance of proper maintenance 
of portable tools and associated flexible 
cables and connectors, together with the 
for testing and checking the elec 
trical continuity of the earth 
both in the flexible cable and the plug 
and socket been many 
previous reports However, numerous 
iccidents still due to neglect of 
these precautions, and it is again empha 
the 1953 report that portable 
apparatus should be regularly and fre 
quently tested, particular attention being 
paid to the flexible cable and its connec 
and to the continuity of the earth 
fo ensure that no individual 
tools are overlooked, it is considered 
important that such inspections and tests 
should be under control and not hap- 
hazard, and that a record should be kept 
in the form of a log book or card index 

The earth core of the flexible cable 
should be tested by means of a substan 
tial current rather than by means of a 
Megger insulation tester, bell and small 
battery, or pilot lamp, to make sure that 
the connection is sound both 
mechanically and electrically. This may 
be done by means of an accumulator, by 
alternatively and pre 
manutactured for 
which now be 
manufacturers 

It is considered that the 
system of earthing adopted should be 
regularly and frequently inspected and 
tested to ensure that the earth continuity 
of circuits throughout an installation is 
low resistance that the fuses or 
protecting the various 


need 
conductor 


has stressed in 


occur 


sised in 


tions 
conductor 


earth 


a transtormer, or, 
ferably by test 

this special purpose 
obtained trom 


sets 
can 
several 
necessary 


of such 
circuit-breakers 


Chief 
1953 


* Annual 
of Factories for 
by HMS.O 


Report of the 
the year 
price 6s, 6d 


Inspector 
Published 


using the cont 


its flash rate, By 
observed is 


actor, tM 
automaticall frozen 
read off the 
phase 


event 
although its speed cannot be 
stroboscope dial. The position, or 
adjusted to rotating 
the contactor relative to the shaft 
It has been rightly said that the 
art of management ts to concentrate on 
the exception rather than on the 
ted. The great strength of the 
scope is that even the slightest devi 


of freezing, can be 


truc 
expec 


trobo 


ation 


Inspector’s \ 


circuits operate under earth fault condi 
tions Records kept of all 
tests and inspections iny gradual 
deterioration may be readily detected. It 
the utmost importance that 
earth-loop impedance test hould be 
carried out at intervals at all 
socket-outlets results of the test 
recorded 


should be 
© that 


is also of 


regular 
and the 


Lighting in Factories 

The generally high 
artificial lighting installations in factori 
was referred to in the 1952 report It 
was being maintained and developed dui 
ing 1953 in a very 
The wide variety of types of light source 
and of fittings now produced provides a 
solution kind of 
lighting problem in the opinion of the 
Factory |-informed 
advice is readily available to who 
seek it, Fluorescent lighting i 
true place in the scheme of 
makes a valuable contribution in 
types of industry, Its limitation: 
recognised, as for instance in paint spray 
ing of furniture where difficulty is en 
countered in colour with 
fluorescent lighting 

The most important 
fluorescent lighting are elimina 
tion of shadow and the absence of heat 

Fluorescent frequently 
provided with an additional fitting known 
to the trade as an “egg crate” which dis 
perses and diffuses the light and so pre 
vents the glare which is sometime 
able with an uncovered 

A combination of mercury ind 
tungsten filament lamps has proved very 
effective in lighting the 
the heavier industries. Such installations 
have given good results with 
heights up to 80 ft above the floor 
unusual] was 
large engineering shop 
beamed roof and low-set lighting sources 
The under-side of the root 
with sheets of tin foil which reflected the 
light from their highly polished surfaces 
and greatly increased the general bright 
ness of the factory. The tin foil had the 
added advantage of providing excellent 
insulation against heat loss 

Another sphere of lighting where much 
room for improvement is reckoned to exist 
at present is in the out 


standard 7 new 


satisfactory manner 


for practically every 


Inspectors, and wel 
those 
finding its 
and 


many 


things 


are being 


matching 


advantages of 
given as 


tubes are now 


notice 
tube 

vapoul 
large shops of 
mounting 
An 
one 


device employed in 


with a high 


was covered 


illumination of 


Times 


Fiectrical 


rom the expected will appear as a move 
some sort or another. Not only 
movement and 
subsequent investigation 
stroboscopes 


ment of 
is such a easily seen 
for 
but modern 
permit a quantitative measurement of the 
discrepancy to be taken on the spot 
We are indebted to Dawe Instruments 
Ltd., 99 Uxbridge Rd, London W.5, for 
the thei stroboscopes 


which 


recor ded 


most even 


illustrations of 
are shown 


iewpoint 


door factories. So much atten 
tion is focused on the working conditions 
inside the building that those outside are 
overlooked In some industries 
uch as brick and tile works, iron and 
stee! works, docks and chemical works 
much work is done out of doors in hours 
of darkness, when good external lighting 
is essential for safety. One of the best 
methods available is that of installing 
powerful projectors on towers, By this 
means the large areas can be provided 
with iflumination sufficient for the 
handling of heavy goods and plant and 
for the movement of trucks and other 
traffic, It is considered far preferable to 
the traditional method of lighting by 
numerous weak sources at lower 


areas ol 


often 


sale 


levels 
which results in small areas of light 
rounded by pools of shadow At 
brick works, sodium lamps 
were fixed to poles 30 ft high, set at 
points throughout the extensive 
yards and roadways. The management 
were of the opinion that the cost would 
he repaid in a few quicker 
handling and trucking, more rapid move 
ment and loading of vehicles and a reduc 
tion in accidents, At a new works 
which been described 
whole outside area 1s 
means of standards 150 ft 
carrying sixty-four 1,000 W lamps shining 
in four 


sul 
one 
discharge 
suit 


able 


years by 


steel 
several times 
lighted by 
high, 


has 
the 
each 


directions 


FREE F.H.P. HANDBOOK 


| ETTER understanding of the charac 
teristics and performance of frac 
tional-horsepower motors is the aim of a 
booklet newly published by the British 
Thomson-Houston Co., Ltd., Rugby. It 
is likely to be of special interest to 
maintenance engineers and electrical con 
tractors, and it also has much informa 
tion of value to manufacturers whose 
equipment incorporates f.h.p. motors 
Copies of the booklet are available free 
to maintenance engineers, electrical con 
applying to the Manager, 
Dept. B.T.H., 


TIMES 


tractors, etc., 
Technical Publications 
mentioning the ELECTRICAI 
The handbook is divided into six chap 
giving advice on motor, 
installation, connections, care and main 
motors There infor 
the torque and operating 


characteristics 


ters, choice ol 


tenance of s also 


mation on 
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ELMET 


FACINGS 


may supply 


the answer 


ee < olga le ea Pat F 
The correct use of Elmet facings will: / a 


Resist burning and wear. 
Prevent melting and welding of contacts. 
Reduce maintenance and downtime. 


Give long life in highly inductive circuits, and 
permit high rates of operation. 


METRO-CUTANIT LTD. 


ASSOCIATED WITH METROPOLITAN-VICKERS ELECTRICAL CO, LTD, 
GRAPPENHALL : WARRINGTON , LANCASHIRE 








REWINDING... 


MEKELITE 
GEARED — ee > soir Be REPAIRS eee 
INDUSTRIAL 


LIGHTING 
UNITS 


06 


To ensure satisfactory service extra friction 


surfaces are provided as required by the size The extensive winding and repair departments 
a Ferret He one Sp Saunee Nee tee See cater for all types of electrical plant and 
For light loads a single pair of links is sufficient . 

Bases for wall, bench, ceiling, floor or mounting machines up to about 2,000 horse-power and 
direct on machines; also portable types. With transformers of ratings up to 500 kVa. Long 


pillar or short vertical pivot. Six sizes of reflector 





sdk Gita akcihis af tata teas baovad experience and modern production methods 


reach 54 in.) ensure a reliable and outstanding service. 


Catalogue sent free on request 


VI ase aaa ee | BROWNING’S ELECTRIC CO LTD 


17, Western Road, Mitcham, Surrey BOLEYN CASTLE, GREEN STREET, UPTON PARK, LONDON, E.13 
Tolaphone -*MiTcham 30/1 Cables Mebetuk London TEL: GRA 4003 (4 LINES) 








108 


5,000 VOLT MEGGER 
INSULATION TESTER 


Series | 


¢ Pulverise® 
the B.E.A 
station 


Testing d 
Motor 
“ 





EVERSHED AND 
VIGNOLES LIMITED 


MEGGER 


eee TRADE MARE eet 








ACTON LANE WORKS - CHISWICK - LONDON wW.4 
Telephone: CHiswick 3670. Telegrams: Megger, Chisk, Londen. Cables Megger, London 
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The 
Tp lp ER EP @ ES 


MACHINE 











FOR INSTALLING OVERHEAD 
LINE TRANSFORMERS 


WITH MAXIMUM SPEED AND SAFETY 
AND ALL PULLING AND LIFTING WORK 


including: @ Pulling through underground cables 
e 


Erecting Poles 

Moving Transformers 
Installing Power House Plant 
Tensioning Overhead Cables 


ANY HEIGHT OF LIFT - ANY LENGTH OF PULL 
COMPACT - PORTABLE - SPEEDY 


ALSO THE 


HYDRASHEAR 


HYDRAULIC WIRE ROPE & 
CABLE CUTTING MACHINE 


CUTS 
Wire Rope up to I}’” 


Send us your enquiries for 
Portable Air Compressors, Pumps, Fans & Metastream Flexible Couplings 


TIRFOR LIMITED 


27 BROOMGROVE ROAD, SHEFFIELD 10 
Telephone 6298! 
33, ST. GEORGE DRIVE, S.W.! 


235, BATH STREET, GLASGOW. 
VILLIERS WORKS, SKEWEN, GLAMORGAN 


Cable up to 2}” 





Tele: TATe 8772 
Tele: CiTy 7977 
Tele: SKEWEN 212! 


LONDON 
SCOTLAND 
5S. WALES 
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Capacitor Calculations 


for Power Factor Correction 


DOWER factor correction by static capacitors involves cal of a known load from its present value to some desired figure 

culations in which the accompanying tables can assist. Table Load kilowatts x multiplier gives capacitor kVAr required; 

1 gives recommended values of directly-connected capacitors e.g. to correct the p.f. of a 10 kW load from 0-60 to 0-95 requires 
for improving the pf, of induction motors to 0-95 or better a capacitor of 10 ~ 1-004= 10-04 kV Ar 

throughout their working range. Table 2 permits the calcula We are indebted to the Bryce Electric Construction Co,, Ltd., 
tion of the size of capacitor needed to improve the power factor for permission to publish these tables 


Table 1. Capacitor ratings to improve induction motor p.f. to 0-95 or better 





Capacitor rating in kVAr when motor speed is : Capacitor rating in kVAr when motor Speed is 


Motor —————— — — - . 
3000 1500 1000 750 600 500 | H.P. 3000 1500 1000 750 600 500 


r.p.m. rpm. r.p.m, p.m, r.p.m. rpm, | r.p.m. repem. r.p.m. r.p.m. rpm r.p.m, 











5 a 105 22 24 27 29 36 4| 
110 23 25 28 30 38 43 


4 
55 |} 115 24 26 29 31 39 44 
6:5 120 25 27 30 32 40 46 
8 
9 


w 
wVuMwmuwwn 


125 26 28 3 33 4\ 47 
130 27 32 34 4a | 49 
135 | 28 33 35 44 50 
| 140 29 34 36 46 52 
12 | 145 30 35 37 47 54 
13 150 31 36 38 48 55 
14 155 32 | 37 39 49 56 
15 160 33 | 38 40 50 57 
16 165 34 | 39 4\ 5| 59 
17 170 35 | 40 42 53 60 
18 175 36 4\ 43 54 61 
19 180 37 42 44 55 62 
185 38 43 45 56 63 
190 38 43 45 58 65 
195 39 44 46 59 66 
200 40 45 47 60 67 
205 4\ 46 48 6! 68 
210 42 47 49 61 69 
215 42 47 49 62 70 
220 43 48 50 63 71 
225 44 49 5 64 72 
230 45 50 52 65 73 
235 46 5! 53 65 74 
240 46 5| 53 66 75 
245 47 52 54 67 75 
250 48 53 55 68 76 


“" 
“ 


5 
5 


a 
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7: 
8- 
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11 
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Table 2. Capacitor size for p.f. correction—-kWx multiplier gives kV Ar required. 





Initial Multipliers when the desired Power Factor is: Initial Multipliers when the desired Power Factor is 
- fn Power - 


Power - - 
, “85 -90 95 . Factor 80 85 90 95 1-0 





Factor 


40 
“41 
‘42 


2-291 65 0-419 0-549 0-685 0-840 
66 0-388 0-518 0-654 0-810 
67 0-358 0-488 0-624 0-779 
68 0-328 0-458 0:594 | 0-750 
69 0-298 0-429 0-565 | 0-720 
70 0-270 0-400 0-536 0-691 
7I 0-241 0-372 0-507 0-663 
‘72 0-214 0:344 0-480 0-635 
73 0-186 0-316 0-452 0-608 
74 | 0-158 0-289 0-425 0-580 
‘75 | 0-132 0-262 0-398 0-553 
‘76 0-105 0-235 0-371 0-527 
‘77 ~| 0-078 0-209 0-344 0-500 
‘78 0-052 0-182 | 0-318 0-474 
19 | 0-156 0-292 0-447 
80 CO “ 0-130 0-266 0-421 
BI -_ 0-104 0-240 0-395 
82 0-078 0-214 0-369 
83 0-052 0-188 | 0-343 
84 0-162 0-317 
85 0-136 | 0-291 
C6 | 0:109 | 0-265 
‘87 0-082 0-238 
88 0-056 0-211 
89 0-028 0-183 


1-671 807 
1-605 ‘740 
1-541 676 
43 1-480 ‘615 
44 | 1-421 ‘557 
45 | 1-365 ‘501 
“46 , | 1-310 446 
47 | 392 
48 | 
49 | 
50 | 
“51 | 1-067 
52 
53 | 0-980 
“54 
“55 0-898 ‘034 
56 0-995 
‘57 
“58 0-785 
59 0-748 0-884 
‘60 0-849 
‘6l 
‘62 
63 0-748 
64 


‘257 


295 
248 
‘202 


| 

| 

! 

| 

I 

I 

| 
‘208 | 1-343 

| 

| 

I 

1-158 
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CORRUSTEEL 
CABLE 


THE REAL CABLE FOR 
WIRING of FACTORIES 
AND MACHINES 


I Wiring of Power and Heating 
Points. 


2. Mains cable power connections 


in CORRUSTEEL. 


3 Outstanding proof of claim that 
ourCORRUSTEEL is completely 
watertight, showing cross-sec- 
tion of flex feed pipe on Ex- 
truding Machine using CORRU- 
STEEL Tube, for water-feed at 
mains pressure of 500 Ib. per 
square inch. 


' CORRUSTEEL connections to 
S Motors. 


Machine Wiring. Note Hot S 
WANDLESIDE CABLE WORKS LTD. for continuous operation at 300° 
106 Garratt Lane, Wandsworth, London, S.W.18 ae 


A subsidiary of FALKS London Office: 
Telephone ; BATtersea 2273 and 2274 Telegraphic Address : “ Wandleside, London”’ 30 Tottenham Street, W.! 








Call in KING 
oe and 

get things 
moving 


* Slat, Belt and Roller Conveyors—to handle ounces 
or tons. *® Cranes to make loads of up to 200 tons 
a push-button job. * Overhead Runways and Electric 
Pulley Blocks to lift 100 Ibs. to 10 tons single or 
double speeds * Overhead Conveyors to carry from 
featherweight up to I ton pertrolley * National Cash 
Register Co., Bristol Aeroplane Co., Austin, Dunlop, 
- LPSis <n agi use KING handling gear. Find out how KING can 


1 KING Mar > help you—write for illustrated booklets. 

Palle yack aa 

fa a T )] CONVEYORS - CRANES 
hs f b 4 PULLEY BLOCKS 


a 
c { Covered by British and Foreign Patents 


overhead crane * \ (ee KINGS STRENGTHEN YOUR HAND 


Refrigerators travel from Assembly to Dispatch Stores on a KING wooden slat 
floor conveyor in the Frigidaire Factory. 

















Our representative will call on you-anywhere in the world GEO, W NG LTD, 40 ARGYLE WORKS, STEVENAGE TELEPHONE STEVENAGE 440 
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Commissioning and 


By a Steelworks Engineer 


\ JORK preliminary to the commis 

sioning of a.c generating 
includes the checking of the mechanical 
condition of the alternator and 
the switch. Both these points have been 
dealt with in previous articles, but more 
will said about switchgear since 
the control arrangements rather 
different from those on simple outgoing 


plant 


tests on 


now be 


are 


feeders 

Fig. | shows the main 
1 typical alternator equipment on which 
separate sets of current transformers are 
fitted for Merz-Price, back up protection 
metering and automatic voltage regulator 
powel The dc 
excitation supply is derived from a shunt 
the field of which is con 
automatic regula 
switch 


connections ol 


factor compensation 
wound exciter 
trolled by manual or 
tion: the hand/auto change-over 
is of the make before break type, so that 
the change over can be made whilst the 
load tf The control 
arrangements are shown schematicall 
in Fig. 2 and it will be that 
tion of the protective gear will clear both 


set is on necessary 


seen opera 
the main switch and the field suppression 
The closing circuit 1s so arranged 
cannot be 


switch 
that the switch 
unless the synchronising switch has been 
closed; whilst this will not guarantee that 
is closed when the alternator 
is in with the 
will at that the 
cannot be put on the bars unless part of 
procedure been 

winding is arranged 


main closed 


the switch 
synchronism busbars, it 


least ensure alternator 


the synchronising has 
carried out. The v.t 
in two sections, one feeding the automatic 
which is thus 
other 


regulator, effec 
from the 


two windings are 


voltage 
tivel 
the other 
open delta and feed the normal metering 
circuits and the synchronising circuits 


isolated circuits; 


connected in 


connections are 
and in 


I he synchroscope 
detail in Fig. 3, 
use of synchronising plugs is 


shown in this 
method th 
running and incoming volts be 
ing selected by switches The 
that however the 
operated it 1s 


avoided 
circull 1s 
arranged s selector 
switches are possible to 
select running volts from one equipment 


only; the various v.t. secondaries can 
connected All the 
switches, which 


shown in 


never be direct 
carry the 
interlocking Fig. 2(a) 
are locked with a single key so that only 
he operated at any time The 


synchronising 


contact 


one may 
1:1 reversing transformer 1s used to pro 


four in the series 
"lant Pre 

appeared in “Industrial 
Maintenance on 24 June, 1954, 19 
1954 1954 The present article 


conclude in eries 


number 


This article i 
Commissioning and Testing 
vious article have 
Aug 


and 18 No 





Testing 


ALTERNATORS 


vide “lamps bright” synchronising as ar 


ilternative to the synchroscope 


The first 
include the 


stage In commissioning will 


usual insulation, continuity 
and trip tests of the control circuits and 
protective gear. So far as the synchro 
scope is concerned, any scheme involving 


bus-wiring and interconnections between 














y 


r< ei 
ra O 


efore break type 


Fig. 1. Typical main connections for alternator 
switchgear 

different switches should 

checked 


into 


preter ib 

before any of the gear 
and in the 
would be 


overall 


is pul service, irrange 


ment of Fig. 3 this done |t 
nchronising fuses and 
F cde id 


switch on 


then be 


removing all the s 
bringing in a test supply to the 
side IT he 


the whok 


function of every 


scheme should 
checked 
Excitation Tests 
Before the 
ot the field 
iutomatic voltage regulator 
stal checked by 


ohmmeter into the 


connection 
ind the 


set is turned the 
manual rheostat 
setting rheo 
inserting an 
Raise volt 

should correspond to a decrease in 
field 


resistance of the 


should ne 
circuit 
resis 
tance ol he rheostat, and to an 


increase in setting rhec 
stat Until the 


ready tor 


iutomatic voltage regu 


itor is commissioning the v.t 
fuses should be withdrawn and the power 
short 

[he 
exciter 


the set 


factor compensation c.f should be 


circuited on the secondary side 


usual preliminary tests of the 


should now be made, and when 


is running al of ted speed the 
chara of the 
taken The field 


should be ind an 


open-circuit exciter 


ma he suppression 
switch immetet 
field for this 
taken of 


excitation 


open 


inserted in the exciter shunt 


Advantage mia he 
check the 


purpose 
this opportunity to 
voltmeters 


When the 


no load has 


working of the execiter on 
torily 


check if 
id conditions 


heen satistac proved 


the next stage ts to pertorm 


ince under kk [his means 


energising the alternator rotor, but 


the sta 


Since 


winding should not be mad 


ilive until the insulation is in a satisfac 
tor ! 
the tes 
ot the 


istic 


convenient to combine 


exciter with the derivation 


ilternator short-circuit character 


ind with the drying out of the stator 


winding 


Drying Out 


The previous articles in this series dis 


cussed the principles underlying the 


drying out of windings, and it is not 


proposed to repeat them here 


except to 


State that the aim is to warm the stator 


insulation | heating the copper, at the 


same time not allowing an appreciable 


vollage to appear across the stator wind 


this the s is 
with the et 


ings In order to do 


short-circuited and running 


it about its rated speed the 


excitation 1s 


adjusted to circulate full 
load current 
I he short 


ipproxm ite] 


circuit’ must 


connection of cro ection ade 
rated current 


quat ry the continu 


OUSLY in } ry ipp ed i ny con 


venient between — the ilternator 


incl the 


rmoator 


terminal busbar ions, If 
the ilt 


together it ma not be eas to 


connes 
terminal i trapped 
accom 
modate indicate 


the stator 


transitormers to 
this 


tow olten preferable to locate the 


current 


current, and for reason 
short 
switch, and utilise 


However if 


circuit at or near the 
this is 
ilter 
included in 


the metering c.t.’s 


done the connections between the 


nator and th witch wall be 
the circuit, and their insulation resistance 
ma tend t mask the 


re nee of the 


insula 
I he re 
man 


short 


change of 
thon Stator itsell 


is no objection to including the 


switch im the with the 
circuit placed on the 
vided that 1 
ceeded Pree 


taken to ensure 


circull 
busbar tole pro 
current rating 1 not ex 
iutions must, however, b 
that h 


switch cannot 


be open d either mechann 


ill a iri i i ‘ ine excita 


tion produce rcuit current 


ufficient »¢ ‘ i dangerous 


if ‘ i s madver 





It should be unnecessary to point out 
that the short-circuiting strip must solidly 
connect the three phase windings of the 
alternator, but the author has had ex- 
perience of drying out a SOOKVA diesel- 
driven alternator, which after 24 hours 
short circuit run showed no sign of a 
rising insulation resistance After all 
obvious sources of trouble had _ been 
checked and found in order an inspection 
was made of the actual short circuit, 
which was in this case applied at the 
machine; the star point was made off in- 
side the frame and four terminals were 
brought out It was found that the 
shorting straps had been arranged to 


circuit breaker 
control switch 
{ Trp Close 
{~~ 


6/6 ee 


Synchronising 
Switch (see fi9.3b) 


sna: | 
crew 


Tripping 
orcuit 


























Fig. 2. (a—top), Part of control circuit for 

alternator switch; (b—below), Merz-Price c.t. 

circuits, 52—main switch; 41—field suppressor 

switch; 51/64—overload and e/f relay; 87— 
Merz-Price relay 


connect two of the phases to the neutral, 
with the result that one third of the wind 
ing was carrying no current at all 

Ihe insulation” resistance may be 
measured by connecting the test set to 
the star point or to the short circuit and 
no special precautions are necessary since 
no voltage will appear at either point, 
which are both at equipotential 


Alternator Tests 

The dry-out run provides an oppor 
tunity for obtaining the short-circuit 
characteristic of the alternator, and pro 
vided the appropriate c.t.’s are included 
in the circuit, the shorting connection 
may be retained whilst protective gear 
tests are being carried out. Testing by 
primary injection, the source of current 
being the alternator itself, is obviously the 
simplest method, and the back-up pro 
tection may be proved in this way in the 
usual fashion, The Merz-Price protection 
may be tested by applying short circuits 
between phases inside and outside the 
protected zone, but the physical arrange 
ment of the switchgear may not always 
make this convenient A satisfactory 
alternative is to fix the short-circuit out- 
side the protected zone and observe that 
the protection remains stable; the second- 
ary connections on each c.t. should then 
be reversed in turn, and the operating 


current noted for each element of the 
relay, 

When these tests have been completed, 
the short circuit may be removed and the 
open circuit characteristic taken, the 
voltage being raised up to about 115% of 
normal At the same time a_ check 
should be made of phase rotation, using 
either a phase rotation meter or the 
Varley lamp test. The final test before 
attempting to pick up load on the 
machine will be the synchroscope check, 
and it is to be emphasised that however 
carefully the synchronising circuit may 
have been previously tested, a final check 
should be considered absolutely essential, 
irrespective of all other considerations. 
An error in the small wiring to the syn 
chroscope may put it out of phase with 
the result that when the set is paralleled 
in it may not in fact be in synchronism; 
the potential risk of wrecking the set is 
sufficient justification for exhaustive tests, 

The most satisfactory method of test 
ing is to energise both the running and 
incoming supply sides of the synchro- 
scope from the v.t, associated with the 
alternator switch, in which 
pointer should indicate 12 o'clock, ie 
correct synchronism, Since it will be 
necessary to close the alternator switch 
to do this, the windings must be isolated 
from the busbar supply either by opening 
the isolator between the switch and the 
machine, or if no separate isolator is pro- 
vided, as in Fig, 1, by removing the cable 
or copperwork connections, Alternatively 
the star bar of the alternator may be 
removed. which wil] have the same effect 


case the 


W.V, conmections 





AVR 

“ setting 
fo syn rmheostat 
bus 
wiring 


(see fig.3b) 


Fig. 2(c). 


AVR 


Alternator switch control circuits 
v.t. circuits 


switch to be 
This test 
the alter 
To check 


synchro 


of permitting the stator 
closed on to the busbar supply 
will check the circuit between 
nator v.t. and the synchroscope 
the v.t. itself, one side of the 
scope should be energised as above, and 
the other side energised from the v.t. of 
an equipment already in commission on 
the same busbars in which case a 12 
o'clock reading should again be obtained 

If it is possible to switch the 
nator on to a dead busbar, as 
double-bus this can of 
done without relying on the synchro- 
scope, and the instrument can then be 
checked after the switch has been closed, 
using the generated voltage from the 
alternator itself. A check of this kind 


alter- 
with 


gear, course be 
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Electrical 


is preferable to any which involves 
disturbing the synchroscope wiring to 
make temporary connections, since it 
precludes the possibilities of errors in 
restoring the circuit after the test has 
been made 

When the machine is actually being 
synchronised for the first time it is 
desirable to make a final additional check 
by connecting a voltmeter between 
corresponding v.t. secondary terminals on 
the alternator equipment and the running 
equipment. The voltmeter should read 
zero when the synchroscope points to 
twelve o'clock; it should be borne in 
mind that the full scale deflection of the 
voltmeter must be at least twice the rated 
v.t. secondary voltage. 

When the alternator has operated satis- 
factorily on load, the last stage of the 
commissioning programme may be com- 
pleted by putting to work the automatic 
voltage regulator; the principles and pro- 
cedures involved are discussed below 


Automatic Voltage Regulators 

The multiplicity of types of a.v.r, now 
in use vary in complexity from a simple 
solenoid working against a spring con 
trolled contact arm to electronic devices 
controlling quick response exciters. For 
central power stations the excitation 
may be derived from exciter/ pilot exciter 
arrangements, or, in the most recent 
developments, from amplidyne genera 
tors; a straightforward shunt-wound d.c 
machine is however the type usually to 
be encountered in works generating sets 
which are generally of moderate size 

The construction of regulators differs 
amongst various manufacturers, but in all 
of them a quantity proportional to the 
terminal voltage is balanced against a 
reference, normally the torque provided 
by a control spring; if the voltage differs 
from the desired value the error sets up 
a force which opens or closes contacts to 
restore the voltage to normal. If the 
reference value is kept constant through 
out the range of the regulator, the vol 
tage also will be kept constant through 
out the range; this result will be 
satisfactory if the alternator is not 
operating in parallel with other plant 
When parallel operation is involved how 
ever, it is desirable that the voltage 
should fall slightly with increasing load, 
in just the same way as the prime mover 
governor must have a falling speed 
characteristic with increasing load, in 
order to ensure stable load sharing. The 
effect is obtained in the voltage regulator 
by arranging for the reference force to 
decrease as the regulator moves over its 
range 

In order that alternators of differing 
characteristics may satisfactorily share 
wattless load when operating in parallel, 
a power factor compensating circuit 1s 
necessary, and for this purpose a C.t, 1s 
inserted in one phase of the aiternator 
winding, as shown in Fig. 1. Fig, 4 shows 
the circuit arrangement and vector dia- 
grams, from which it will be seen 
that the voltage applied to the a.v.r. coil 
ig the vector sum of the v.t. secondary 
voltage V, and the voltage V,, which 
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is a tunction of the load current and should be continued until about three of a turn will mean that for a given rotor 
the resistance R [he vector diagram quarters of the a.v.r. field rheostat is in current the flux will be reduced, and the 
hows that if the power factor of the circuit The alternator should next be alternator will behave as though under 
nachine falls, for example from unity to synchronised in and load gradually excited. The asymmetrical! distribution of 
value. V. and V, come more picked up, the terminal voltage and flux around the rotor resulting from a 

nto phase with each other and the perating power factor being controlled short circuited turn will cause vibration 
esultant voltage acting on the coil wil by the a.v setting rheostat When the ind the vibration wi become more 
increased I he egulator will then lternator is opera.ing at rated load and marked with increasing load A rotor 

ict to reduce the excitation and make ' , yout a quarter he av earth fault will not necessarily be serious 
the machine power factor more leading i i would remain in circuit. if enough to justify taking the machine off 
Stabl ontrol of the waitle rent ¢ ‘ t not tulfilled, adjust oad ve I in nmediate 


+} , 


sed, and the ibilised ments | V be made to the regu 


factor will be dete | ‘ { the adjustment will 
of R, variations ( depend on the type ol eg 

which v i he magnitude of V 
will e effect of the « ‘ : he commissioning ol 
to accentuate the | e cl yensall circuit, and for this 
occurs as the load in proc | or should be operated 
this effect is not, howeve erious i ’ t unity or slightly 
to cause any difficulty opera ading y act Ihe resistance R 


' t 


ipped down to a 


snort circuit 


A.V.R. Tests the regulator shou.d 
When a regulator is being put into operat if : : excitation 
mmission fi he first time the com the power factor lagging. The 


neneat ' " =o : te ; 
pensa g ¢ should be she circuited, wort circu { the c.t. may then be re 


ind, as previously described, the machine placed and the steaming and excitation 

hould initially be brought up und onditions adjusted to give no MW load 

hand control. Referring to Fig. 1, it is ind abs {| of the rated current at zero : Power factor compensation of auto 
ipparent that the change over from hand powe I igzing when the short matic voltage regulator 

to automatic regulation will only removed from the ¢.t. the regu 

iccomplished without disturbance to the or should decrease the excitation to 

machine if the a.v.r. field and rheostat e the power factor more leading. If 

ut’ position, Le, when tl the reauk acts in the wrong sense t nsulation, 


regulato ) it the maximum both t » conditions the c.t. wiring intinuing to run the se the possi 


ying: th 
volts posi reversed; if the sense is wrong in one ! a second earth developing, the 


Once the alternator has been commis condition only, the probable cause ts that consequences of a second fault might we 
ioned and insulation tests taken of the the c.t. is in the wrong phase. The resist is 0 rut the risk 1s a reasonable 
regulator, the procedure will therefore be ince R should be finally set so that with one and one which | often taken 
to insert the v.t. fuses, and, with the setting rheostat in the position for ault in the overhang the winding 
alternator manua!ly controlled to give it Its at no-load. the alter | 7 “ more serio han a fault 
rated volts at no load, to adjust the a.v.1 P at fu oad. rated voltage and t ts, but the repair presents 
setting rheostat until the control is at rat power facto! ‘ ‘ problem since it will be neces 
the “maximum volts” position, when the tage regulator is one of the few ' y to remove the end bells, whereas 
change over may be affected. The manual equipment in which c.t. circuits the r will in effect demand a partial 
field rheostat hould now be gradually rcuits are interconnected: it is rewind of the rotor. On slow speed salient 
cut out and the regulator should operat his reason that the v.t. and ct. wind pole alternators, rotor faults a 
to keep the voltage constant; this proc are sepal ated from those associated seriou iffa due to the acce 

netering circuits, and the wiring the windings 
should . refully checked to ensure Slip-rit wear should not present dith 
that this is culty unless the atmosphere very dusty 
Many types of regulator are fitted with large machines it is usual to enclose 


no-volt protection, but when this is not ings and there is much to be 





provided a blown v.t. fuse on the primary fe i practice on smaller sets if 
secondary side will cau the regu possibility of dirt being de 
Fig 3(a). Typical synchronising scheme aint thie: cuaiieilieis Ga tik tein ai ‘| rings. The negative ring 
main busbar arrangements +} rious results if the v.t j oO wear more rapidly than the 
circuits are taken through plug and socket positive, and if this effect manifests itself 
r sw the polarities should be reversed at inter 

vals. However, if steel rings are employed 

with properly designed brush gear, a skin 

should form during the | ‘ od ind 


igible 








On 
n ti consequences of mal connect 


winding failures on alternator switch 


miroir c rat rare, and of the stator core pn} é copper conduc 
UY . tor utter which is th ppor If closed magn 


When the rotor is of oops f iround individua 


| he | é » associated with steam : i occur with supy 


U yine set ilation failure within currents induced ma 


10t generally be so serious cause ) ng. If the rated current 
I immediate effects as a failure at pamp 
¥ overhang. The former will cause a i ne cess é “ more 


Typical synchronising scheme ort circuit between turns and/or an trouble 


synchroscope wiring 1 the winding: the short circuiting nay | experien ict y with 
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ad-sheathed cable if the conductors are 
leakage 
cause heavy currents to flow 

Should such a situation 
solution is to rearrange the 

reduce the spacing but 
and inconvenient; 
is possible to elim 
inate the sheath currents by interrupting 
the sheath continuity, omitting the sheath 


too widely spaced because the 
fluxe may 
in the sheath 
arise the idea 
connection to 

pro costly 


alternative it 


nsulating the cable termina 
end 


but it must be 


bond and 


tions at one This will be satisfactory 


appreciated that substan 


tial voltages may appear between sheaths 


at the unbonded end 


Alternator Operation 


If the works system is supplied by a 


ngie alternator not in paralie, with any 


ouner pia th 


mover Mia 


governor of the prime 
be adjusted so as to maintain 
range of 
increase in elec 


fall 


and, in the case of a 


constant pec | 


load. If th 
trical load will 
in sp ed of the set 


the governor wiil open the 


throughout the 
done an 
cause a momentary 
steam im 
steam 
flow until! this corresponds to the new 
load and the speed of the set is restored 
Ihis arrangement would not, however, be 
satisfactory for the conditions shown in 
because if the load increases 

to 12 MW the speed of both 
both governors will 


admit ‘ Vaive to increase the 


») (a) 
say from 
initially; 
to restore the speed to norma! 
and the load will be picked up by the set 
with the quicker governor response 
Apart from the fact that this may result 
oading of set “A,” if the non- 
overshoots, the in 


sets wi fal 


attempt 


in the ov 
sensitive 
crease in output will be greater than the 
increase in load and the machine wil] tend 
to take some of the load formerly carried 
with the non-sluggish governor 
would be an unstable 


governor 


by the set 
Ihe 
condition in which one set would tend 
to grab” all the 
When alternators operate in parallel it 
is therefore essential for the 
to allow the speed to drop slightly with 
increasing figure of about 3 
speed variation from no load to full load 
Referring to Fig. 5(b), an 
load of 45 MW will cause a 
the system of O9 and 
loadings will be 4MW and 
5 (c) illustrates the conditions 


consequence 
load 

governors 
load——a 


8 common 
increas itt 
speed drop of 
the new 

8 MW. Fig 
which would result if the governor char- 
were 3% for the smaller 
machine and 9%, for the larger; the new 
loadings would be 5-18 and 6°82 MW. If 
characteristics of the 
same, they will auto 
load in proportion to 
their MW ratings: if the characteristics 
differ, the sensitive will 
pick up more than their fair share of the 


acteristics 


the governor 
machines are the 
matically pick up 


more governors 
load 

Ihe situation is rather different if the 
Works plant operates in parallel with the 
national Grid because the latter will 
represent in effect an infinite busbar, and 
no variations in the works load will have 
appreciable effect on the system 

Load variations wil! there 
net by the Grid irrespective of 


any 
frequen y 


fore he 


the works governor characteristics, and 
manual! adjustment of the governors will 
variation is to be 


should 


be necessary if the 
picked up by the works plant. It 
that if the 
conventiona 
the Grid fre 


iding of the 


be noted prime movers are 


controlled by the speeder 
variation in 
quency affect the 
works thus if the 
drops the governors wil] sense 
increase in load and w 
an attempt to restore the 


MW 


governing 
will 
frequency 
tnis as an 


machines; 


admit more 


steam in speed 
‘ 


g the nding oO 


a a of 
Y he 


th 
Oo ”* © 


Fig. 5. Load between alternators 
(a) Initial loading condition 
by 4-5 MW, both machines having 3 


(c) Load increased by 4-5 


sharing 
(b) Load increased 
gover- 
nor characteristic 

MW, machine A 3 
machine B 9 


governor characteristic, 


for condition (b) fall of speed of both 


eis (4°5 31%)/1S=09 

Load picked up on set A 

1S MW 

Load picked up on 
+MW 
For condition (c) the effective 
istic of speed drop for 
8-33 MW increase in load Fall in 
of both sets (4°5/8:33)x3 1-6. 


character 
two scts 


is 3 


pe ‘ d 


Grid tre 
quency rises the works sets will drop load 
unless the governor 


the sets. Vice-versa, if the 
setting is manually 
adjusted 

The operating factor of works 
plant will similarly be affected by varia- 
tions in the Grid voltage, a rise in volts 
agging 
magnitude of 
depend on the 


power 


causing the sets to deliver less 
MVA and 
this effect 
amount of reactance 
and the 


supply, but it is in an 


vice-versa I he 

will, however 

works 
bulk 


desirable 


between th« 
busbars nearest point of 
event 
if the public supply is brought in through 
transformers, to fit on load 
tap changing equipment in order to main 


tain 


step-down 


control of the works voltage and 


power tactor 

System Stability 
Alternator 

transient or in 


instability may occur in 


steady state conditions 
more likely In works 


systems, and whilst instability of any form 


the former is 


it is well to 


may 


is Not a common Occurrence 


appreciate the circumstances which 
lead to loss of synchronism 

When 
parallel a fault close up to one of them 
will cause its MW output to decrease, and 


before the governors have time to 


ilternators are operating in 


reduce 
the output of the prime mover the rotor 
will advance in phase with respect to the 
other machines as the fault has 


a flow of syn 


As soon 
been cleared there will be 
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chronising power tending pull the 
machine back into synchronism, provided 
that the rotor has not by time ad- 
past the pull-out point. If the 
clearance time of the fault is excessive 
the machine will be out of step by the 
time that synchronising power is avail- 
ible, and it will not normally be possible 
to re-synchronise without first shutting 
down the alternator, Even if the initial 
advance has not been too great it 
is still possible for the machines to fall 
out of synchronism because the synchro- 
nising power, in pulling the rotor back 
step will cause and 
hunting; dependent on the inertias, tran- 
and rating of the 
oscillations ma 
greater until the pull-out 
point is passed and synchronism is 
The determination of whether or not a 
given will remain stable under 
conditions, apart from the 
complex a 


this 
vanced 


rotor 


into overshooting 


sient reactances 
machines the hecome 
cu nulatively 


lost 


system 


fault simplest 


cases, is so problem that 
network analysers 
In general, governing and 
voltage regulating gear of high sensitivity 
ind quick response combined with rapid 
clearance of faults will all assist in main 
stability 


made to 
solution 


recourse 18 


for a 


under transient condi 
A low value of transient reactance 
be of assistance, but 
result in a higher value of 
current and is not therefore desirable 
Steady-state instability will occur if an 
attempt is made to deliver more power 
from the alternator than it is capable of 
supplying, quite irrespective of the capa 
city of the prime mover. For a 
machine operating in parallel with in 
finite busbars, the power output is 
portional to the excitation and to the 
sine of the angle between the magnetic 
ixis of the rotor and the terminal voltage 
Thus for a fixed excitation maxi- 
power wil] be delivered when the 
rotor angle is 90°, and if this angle be in 
creased the machine will fall out of step 
the margin of stability at this point being 
zero. However 


taining 
trons 

this will 
short-circuit 


will also 


given 


pro 


vecto! 


mum 


the margin of stability 
is not very great for angles of more 
60 and the normal working angle f 
full load will be about 40° to 45° An 
ilternator of rated power factor 0-8 and 
reactance 180 will fall 
out of step at 160 load if the excitation 
remains constant at rated full load value 
If the machine 
full unity power the 
would be reduced to 120°. load 
the operating factor is sufficiently 
leading the machine would fall out of 
step before full load output wa 
It will be therefore that 
instability is not a likely 
systems unless fo 
the alternator 


than 


synchronous 


same were operating at 
stability limit 


whilst if 


load 
power 


reached 
seen teady 
State occurance 
on work some reason 
operates at leading 
unless the 
reduced. Further, the presence 
of automatic 
helpful, since in 


excitation at 


power 


factors ofr busbar voltage 1s 
drastically 
voltag -gula OT will se 
tending to boost the 
times of low stem voltage 
increase of ! 
prove the stability margin of the machine 

(This 


on the 


or rapid load they will im 


concludes the series of articles 


Testine and Commissioning of 


works electrical plant ) 
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Kariba or Kafue? 


Electrical Times 


FRENCH CONSULTANTS ENDORSE EARLIER REPORTS 
ON RHODESIA’S HYDRO-ELECTRIC PROJECTS 


projects at Kariba and Kafue were made public last 

week. Prepared by French consulting engineers on 
a basis of the earlier detailed reports made by British con- 
sulting engineers, they might be expected to answer the 
question, which shall be constructed first? Yet no clear-cut 
answer is given. The final covering report suggests that 
because of power shortages the question has become, how 
can the two schemes be combined immediately? To reduce 
hazards to a minimum, it is recommended that the output 
programme for the next ten years should be centred around 
Kariba, preceded, perhaps accompanied, and followed by 
the various extra supplies of Kafue. 


Nee reports on the great Rhodesian hydroelectric 


It does not appear certain, however, that this report will 
end the long series of paper preparations for the schemes. 
As reported in the ELectricaL Times last week, Sir 
Godfrey Huggins, Prime Minister of the Federal Govern- 
ment of Rhodesia and Nyasaland has stated that a decision 
about priority is not possible until further studies have 
been made of the availability of finance and the demands 
of general development in the Federation 


The Alternatives 

The accompanying table and map show the leading 
features of the two hydro-electric schemes. The Kariba 
Gorge scheme would be constructed 
in Southern Rhodesia, and the Kafue 


LEADING FIGURES ON 


THE ALTERNATIVE SCHEMES 





Unit Kafue Kariba 








Ultimate capacity 

Ultimate firm annual energy 
Ultimate annual 
energy 


average 


Number of generating sta- 
tions 
Number and size of sets 


First power available by 

Firmamountof initial power 
Estimated cost of finished 
scheme ‘ 

Cost of civil engineering 
work, etc. : 

Cost of generators, trans- 
formers and switchgear 
Cost of associated trans- 
mission system 

Cost of energy at station 
busbars—first stage 

Cost of energy at station 
busbars—second stage 

Cost of energy at receiving 
substations—first stage 

Cost of energy at receiving 
substations—second stage 


1,232 
6,500 


MW 768 
million 2,600 
kWh year 
million 3,200 
kWh year 


2 2 
8x75 MW 
4x42MW |l6x77MW 
July 1959 | July 1964 


MW 75 140 


£ 


million 55-05 85:8 


8-03 29-40 


million 
£ 


million 13-91 27°21 


23-11 29:10 


million 


d./kWh 0:177 0-202 


d./kWh 0-212 0-152 


d./kWh 0:336 0-286 


d./kWh 0-406 0-245 








Dam in Northern Rhodesia, and there 
were long discussions about the two 
before Central African Federation 
made it possible for one government 
to give overall consideration. Urgency 
is given to the projects by the power 
shortage afflicting the Copperbelt to 
the north. 

British consultants (Sir William 
Halcrow, Messrs H. S. Gourley, C. H. 
Pickworth and G. Kennedy) reported 
on the two potential hydro schemes in 
1950. They found that Kariba Gorge 
on the Zambesi River could be devel- 
oped in stages to give 1,000 MW at 
70%, load factor, but that it would 
be necessary to complete the required 
dam to its full height in the initial 
development. The cost of the dam 
would thus fall on the initial installa- 
tion, and so increase capital needs. 


The Kariba Gorge is 16} miles long, 
with a negligible fall in water level, 


The position of the Kariba and Kafue sites in 
relation to the main areas of Central Africa is 
shown in this map, which is based on one 
accompanying the British Consultants’ report 
on the Kafue scheme. Thick lines show the 
general direction of proposed transmission lines. 
Umniati is just off the map at the bottom 
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so various sites were possible. For the site originally 
recommended, a buttress type concrete dam 460 ft high 
and 1,230 ft long was tentatively suggested pending further 
investigations. A lake of up to one million acres would 
be formed, it was estimated, 

Kafue Gorge is on the Kafue River, a tributary of the 
Zambesi. In flowing through the Gorge, the river falls 
some 1,900 ft in a distance of 21-9 miles. A concrete 
buttress type dam 600 ft long and 100 ft high was recom- 
mended, with a concrete lined tunnel some 134 miles long 
associated with it. Generation was conceived as being 
carried out in two stations, to ease hydraulic difficulties 
concerned with the need to provide surge shafts. One 
disadvantage was the difficulty of obtaining water storage. 
The nearest practical reservoir site would be the Meshi- 
Teshi gap, some 200 miles away, after which the river 
flows through flat country. The use of this raises difficult 
questions both of loss due to evaporation, and of loss of 
potentially valuable agricultural land near the reservoir. 

After these and other reports were available, there were 
strong moves in favour of the Kafue scheme, with its 
earlier availability and lower first-stage cost. There was 
opposition, however, notably from the Southern Rhodesian 
mining industry. In June of last year consultants nomi- 
nated by Electricité de France at the request of Sir 
Godfrey Huggins arrived in Salisbury to advise on the 
two schemes. Appointment of these consultants was based 
on three major considerations. They had to be of suffi- 
cient standing for their report to command the respect of 
potential financiers; they had to be completely independent 
in regard to the two projects; and they had to be available 
immediately, 


French Opinion 

Terms of reference required a statement of views on 
dependable power, suitability of site and types of con- 
struction proposed, adequacy of cost estimates and timing 


allowances, and the estimated costs per unit at 54% per 
annum interest on capital, 

On Kariba, the French Mission speaks of the adoption 
of Site X recommended by the Irrigation Department, Salis- 
bury, with the building there of a gravity-arch dam instead 
of the gravity dam recommended for this site: the change 


would save concrete. They agree with the division of the 
generating units into two power houses, one on each side 
of the river. The sets suggested include an auxiliary unit 
and two additional 77 MW units as a running reserve. 
These would be useful for supplying additional energy 
during a wet year. 

With building commenced before the end of 1954, the 
reservoir would have begun to fill in December 1960. The 
rate of progress after that would depend on rainfall. For 
average years, there would be 200 MW with four units from 
July 1961; 330 MW with six units from January 1962; and 
450 MW with seven units from July 1962. 

For transmission systems, the consultants suggest the 
construction of two transmission lines from Kariba to 
Kitwe in the Copperbelt, the first to be commissioned in 
1961. In all, there would be four lines between Kariba 
and Umniati to the South, and two between Kariba and 
Norton 

All in all, the first stage of such a scheme would be 
about £53:38m, £33-25m going outside the Federation. 

Rather greater changes are suggested by the French 
experts in the Kafue project. While the general plan is 
commended, there is a recommendation that the first power 
station should be underground rather than on the surface. 
They are of the opinion that carrying out the whole of 
the scheme “with a single underground power station would 
be very advantageous from an economic point of view" 
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but add that it does not appear to be a solution possible 
of adoption for the first stage of the development because 
of the time factors applying. 

In the French view regulation of the Kafue can be 
obtained by flooding part of the flats from which the river 
enters the gorge, in spite of evaporation problems. 

One stand-by unit in each station is recommended. It 
is also suggested that extra sets should be installed at an 
early date after the first stage essential sets, to produce 
non-firm energy during wet years and effect a valuable 
saving of coal. Two transmission lines north to Kitwe, 
three to Umniati and one to Norton are suggested. The 
first stage cost would be £36°5Im, of which £24-22m 
would go outside the country. ; 

[The comments noted at the beginning of this article 
were made at the end of last year by M. Andre Coyne a 
French consultant who examined the reports of the French 
experts at the invitation of the Federal Government. He 
further considered that the Kariba scheme could be modi- 
fied and extended in some respects. It would be a powerful 
provider of guaranteed energy at a price comparable with 
the lowest in the world. The Kafue project, he said, 
presented a considerable advantage for a country where 
needs were pressing. It could be rapidly launched, and it 
would have great flexibility for matching the load curve 
Even if Kafue were started first, however, he considered 
that Kariba would have to be got under way by 1956, so 
as to come into operation by 1963. 


COAL RESEARCH 


NOME: details of the research work being carried out by 

the National Coal Board, were given in the Cadman 

Memorial Lecture to the Royal Society of Arts and 
presented by Dr W. Idris Jones last Wednesday. 

The research programmes being undertaken by the 
Board are, as would be expected, mainly devoted to the 
more efficient winning and transport of coal, the utilisation 
of low grade fuels and by-products, production of smoke- 
less fuels, and medical and safety studies. 

In the coal cutting field, attention is being directed to- 
ward the better utilisation of the coal plough by intro- 
ducing a percussive effect into its working. By this means 
it was hoped to make the plough suitable for use in hard 
seams without having to exceed the present tension on 
haulage ropes. 

Hydraulic transport has been under close examination 
for some time and enough is now known to prove that the 
method should be reliable and economic. Initially work 
will be concentrated on the prob!em of vertical lifting from 
shaft bottom to surface as this is more amenable to 
analysis. The problem of face to shaft bottom will then 
be tackled. Initial calculations have however shown that 
hydraulic transport should be much more economic than 
the normal systems at present in use below ground. 

The production of suitable cokes from normally non- 
coking or feebly-coking coals is under close investigation, 
as is also the problem of the production of processed 
smokeless fuels by fluidizing and briquetting techniques. 
Considerable effort is being put into all this class of work 
and the results have shown that it is possible to a marked 
degree to control the yields and types of solid, liquid and 
gaseous products resulting from coal pyrolysis and to pro- 
duce “tailor-made” smokeless fuel for open or closed 
domestic appliances, and metallurgical cokes from low 
rank coals. 

A possible application of fluidized carbonisation is in the 
pre-treatment of coals for pulverised fuel boilers, the 
“char” being fed to the boilers and the tar, gas and liquor 
treated separately. 
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Sulphur Removal from Flue Gases 


PROCESSES NOW 


fe removal of sulphur from power station flue gas has 

been much in the public eye recently. The attached 
schematic diagrams derived from a paper presented by Mr 
R. Llewellyn Rees show some of the systems in use or 
under investigation. One process not shown is the I.C.L- 
Howden, used at Fulham and Tir John prewar. This relies 
on complete neutralisation of all sulphur by chalk or lime. 
The final product is calcium sulphate mud—amounting to 
several hundred tons/day——-which must be dumped. The 
process is more expensive than the Battersea system. 
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Above is the zinc oxide process as developed by H. F. Johnstone of the 
University of Illinois. This is a complicated and costly process for com- 
mercial use. Below is the original Battersea system which requires large 
quantities of river water and results in the emission of calcium sulphate 
This system has been discontinued since the war 
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The present Battersea system is illustrated above, with below, a further 
process, the Fulham-Simon Carves, which uses ammoniacal liquor. 
This liquor is, however, not available on a scale sufficient to deal 
with all power stations, but full scale experimental work is to be 
undertaken, At present this method shows great promise 
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OVERSEAS 





CANADA 


B.C. Rivers Problem 

Controversy still rages in Canada con 
cerning the question of utilisation of the 
waters of the Columbia and Fraser 
Rivers in electricity generation. The 
Federal Trade Minister, Mr C. D. Howe, 
has described the agreement between the 
British Columbia Government and the 
Kaiser interests in the United States for 
a storage dam on the Arrow Lakes with 
oul 4 power station at the site as a “cock- 
eyed and improvident deal.” He has 
stated that the project would not be 
realised in its present form if the Federal 
Government cou.d prevent it by legisla- 
tion which was now being drafted. But 
the B.C. Lands Minister, Mr Sommers, 
has said that the Provincial Government 
was considering new proposals under 
which British Columbia would build the 
dam and receive an extra $600,000 cash 
return in addition to the 43,000kW and 
$135,000 in taxes and rentals previously 
agreed upon. The idea, apparently, is that 
the B.C. government could finance the 
work for 41 whereas the Kaiser 
Aluminium and Chemical Corporation 
could not do it at less than 74% 


More Plant 

The British Columbia Power Commis 
sion has ordered a 1,000kW Mirrlees 
diese! generator for its Smithers area to 
meet the increasing edemand there. At 
present there are two generators in opera- 
tion, one of 560 kW and another of 760 
kW. ‘The existing switchgear is to be 
replaced with new equipment of larger 
capacity, while the transformer bank 
capacity will be increased from 1,450 
kVA to 4,500 kVA, 


U.S.A. 


Atomic Power Plau 

A plan intended to help American 
private industry to develop atomic power 
and advance the time when it will become 
economically competitive, has been 
announced by the U.S, Atomic Energy 
Commission. Firms have been invited 
to make proposals by 1 Apr. for the 
development of atomic power plants 
If the proposals show promise, the gov- 
ernment will help with materials, labora 
tory facilities and research contracts. 
Firms applying must be willing to assume 
the risk of construction, ownership and 


NEWS 


A SUMMARY OF IMPORTANT EVENTS 


operation of reactors designed to demon 
strate the practical value of such facili 
ties for industrial or commercial pur 
poses, it is stated 


Telephone Agreement 

A contract signed between Siemens and 
Halske A.G. of Munich, its Argentine 
subsidiary, Siemens Argentina S.A., and 
the Argentine Telephone Administration, 
provides for a total outlay of 811,400,000 
pesos to extend the Argentine communi- 
cations system, the Munich firm has 
announced Of this sum, 535 million 
pesos will be needed to buiid a factory 
in Argentina producing communications 
equipment. German deliveries under the 
contract will be worth 221 million pesos. 
Argentina will pay for these German 
exports in annual instasments from bud- 
getary funds, the last instalment being 
due in 1964. In the first year Siemens 
and Halske will deliver 20 million D 
marks’ worth of electrical equipment, it 
is stated. 


EUROPE 


New Austrian Station 

The recently completed power station 
at the upper level of the Kaprun 
(Salburg) hydro-electric works, located 
1,600 metres above sea level, was recently 
provisionally put into operation produc- 
ing 36,000kW at the trial run The 
station will be in full operation at an 
early date. 


Swiss Exports 

A new record was established in the 
value of exports by the Swiss electrical 
industry during the first ten months of 
1954 which exceeded the previous record, 
set up in 1951, by 14%. At the same 
time, the results of the first ten months 
of 1954 were 65% higher than the corres 
ponding 1953 figure. Trade circles report 
that labour conditions in the industry 
and the inflow of orders remain good, 
and that the present order level guaran- 
tees employment for between six and 
eleven months, according to the produc- 
tion branch, Swiss factories should be 
in a position to shorten their delivery 
periods in view of the industry's increased 
capacity and the amount of work on 
hand. Exports of electrical machinery 
and transformers in the period Jan. to 
Oct., 1954, exceeded those of the corres- 


ponding period of 1953 by 223% in 
weight and by 162% in value. There 
was also a rise in foreign shipments of 
control apparatus amd instruments com- 
pared with Jan./Oct., 1953. 


MIDDLE EAST 


Work in Crete 

Contracts for the work involved in the 
scheme for the electrification of Crete 
have now been placed. The successful 
firms are: the Company of Technical 
Designs and Surveillances Ltd., “Hydro,” 
(Milan), Hydro Technical Co., Ltd., and 
G. Papanconstantinou Co., Ltd. At a 
meeting of the Co-ordinating Council it 
was also stated that the island’s needs for 
electric power during the next few years 
is likely to be smaller than estimated 
and the proposed thermal plant of 15,000 
kW will not, therefore, be built. 


Lebanon Project 

It is now expected that tenders will 
shortly be invited for the first stage of 
a hydro-electric and irrigation scheme in 
the Lebanon, estimated to cost £46 mil- 
lions. In the past two months officials 
of the World Bank have investigated the 
project and they have now informed the 
Lebanese Government that they recom 
mend a ivan of $27 millions to help fin 
ance the initial stage of the scheme. This 
is expected to include a hydro-electric 
plant with a capacity of between 70 MW 
and 80 MW, which will require the con 
struction of a dam and a 10-mile long 
tunnel on the Litani River. If work is 
started early this year, it is hoped that 
the entire project will be finished in all 
‘ts stages by the end of 1961. 


Worthy Development 
Within the short period of its exis- 
tence, the Electricity Authority of Cyprus 


has made tremendous strides. The new 
Dekhelia generating station has been put 
into Operation and the first section of 
the electrification scheme completed, with 
158 miles of 66kV transmission line in 
service. The second annual report of 
the Authority, covering the year ended 
31 Dec., 1953, which we have just re- 
ceived, notes that four municipal electri- 
city undertakings were acquired during 
the period, and negotiations entered into 
to take over the Limassol Electric Co. 
and the Nicosia Electric Co. In all, 26°7 
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million units were generated at the seven 
power stations operated by the Authority 

“an increase of 43-3%, and an indication 
of the extent to which the Authority has 
been able to promote the use of electri- 
city. At the end of Dec. 1953 there 
were 31,402 consumers, 2,387 being 
added during the year. To help further 
stimulate development, it is proposed to 
increase the free length of service line 
from 30 ft to 75 ft and reduce the charge 
for lengths in excess as well as the 
amount of deposit required. Following 
the visit and report by Mr F. C. Fenton 
(chief commercial officer of the London 
Electricity Board) new tariffs were intro- 
duced and carefully explained to the 
consumers. The year’s working resulted 
in a deficit of £79,264, which is not un- 
expected in view of the heavy capital 
expenditure incurred, but with Mr H. F. 
Carpenter as its able chairman, and with 
a very competent staff, the Authority 
should have an interesting and successful 
story to tell in future annual reports as 
development is stepped up. 


AFRICA 


Basutoland Scheme 

A survey for an irrigation and hydro- 
electric scheme near the source of the 
Orange River is being made by the 
Basutoland Government, it is reported. 
The report of the survey will be sub- 
mitted to the British Government for its 
consideration early this year, it is expec- 
ted. The proposals include the erection 
of a dam nearly 8,000 ft up in the Basu- 
toland Mountains, Cost of the scheme 
has been put at about £10 millions 


Railway Electrification ? 
The possibility of electrifying the 400 


mile section of the main East African 
Railway line from Mombasa to Nakura, 
is still under consideration, according to 
Mr A. F. Kirby, general manager of 
East African Railways. He has said 
that it is likely that a decision on the 
matter will be taken this year (a 
survey is shortly to be made). Prelimin- 
ary discussions into the matter began 
some months ago, the suggestion being 
that the necessary power would be ob 


Our picture alongside shows B.T.H 
132 kV, 3,500 MVA _ oil circuit-breakers 
at the new Taaibos power station of the 
Electricity Supply Commission of South 
Africa near Coalbrook in the Orange Free 
State, which, as we have already reported 
was put into operation just before Christ 
Eleven of these type OW409 cir- 
cuit-breakers completed by the 
British Thomson-Houston Co., Ltd., and 
lespatched during 1953 and these have 
now been installed and commissioned, A 
further five units were completed during 
1954 and the company has in hand further 
orders for a total of five breakers. Taai- 
hos is one of the main 132 kV stations 
on the Electricity Supply Commission's 
and these are the first circuit- 
breakers rated 3,500 MVA _ installed in 
South Africa, we understand 


mas 
were 


system 


tainable from the Uganda Electricity 
Board. A short while ago the railway 
system was unable to cope with the 
traffic necessitating the spacing out of 
imports, but there has been a considerable 
improvement in the position in recent 
months. Mr Kirby has now said that 
if East Africa continued to expand at 
the present rate, its railways would reach 
capacity under present signalling and 
water supply facilities and with the num- 
ber of steam locomotives now available 
by 1958 or 1960. Electrification would 
make possible doubling of present speeds 
with consequent doubling of the capacity 
of the lines, he added. 


S.W. ASIA 


Another Indian Station 

The Ganguwal powerhouse, the first 
hydro-electric station to be completed in 
India’s Bhakra-Nangal project, was offi 
cially opened by the President, Dr Raj 
endra Prasad, a few days ago. The Gan- 
guwal powerhouse, ultimately to have 
three 24 MW sets, is the first of four 
stations to be established under the pro- 
ject. The second, on the Nangal Canal 
at Kotla, is under construction and is 
scheduled for completion by the end of 
1955. Two other power stations on the 
Bhakra dam will follow 


AUSTRALIA 


Power from Snowy 

The New South Wales 
system is now fully linked with the site 
of the Snowy Mountains first hydro 
electric project at Guthega. The 109 
mile long 132 kV transmission line built 
by the Commission runs from the main 
N.S.W. grid at Yass to Cooma, where it 
links with another new line, erected by 
the Snowy Mountains Authority, running 
to the Guthega project. Power from the 
N.S.W. system will enable electrical tests 
to be made at the Guthega hydro station 
Subsequently, hydro power will be sent 
in the reverse direction along the same 
join the Commission's inter 
connected supply The trans 
mission line comprises s.c.a. conductors 
erected on 1,345 wooden poles. The 43 


electricity 


lines to 
system 


119 


mile section between Yass and Quean- 
beyan has been erected in six months. 
Further power from the Snowy scheme 
will be carried on a huge transmission 
line operating at 330 kV-—the highest in 
Australia, running from Tumut to the 
Yass substation, and across to Dapto and 
thence to Sydney. 


NEW ZEALAND 


Christchurch’s Expansion 


For the first time in the existence of 
the Electricity Department of the Christ- 
church, (New Zealand) City Council, 
total revenue exceeded £1 million for the 
year ended 31 Mar. last—an increase of 
54:3% over the previous year, due chiefly 
to the higher tariffs, it is shown in the 
annual report just received. Units sold 
amounted to 2781 millions, an increase 
of 5-58 despite the fact that sales 
to the Transport Board dropped by 57% 
as a resuit of their progressive changeover 
from trams to diesel buses. Domestic 
consumption accounted for 193-2 million 
units, the average revenue per unit being 
0-77d. Within its 93 sq miles, the depart 
ment serves a population of approxi- 
mately 160,590. During the year covered 
by the report 1,502 consumers were con- 
nected bringing the total to 54,071 with 
a total connected load of 575,138kW 
The department's showroom again had a 
very busy year, selling 615 cookers, 392 
washing machines and 178 refrigerators, 
the gross profit being 22:8%, the same as 
in the previous year. The Wiring Depart 
ment, however, experienced a stight fall 
ing off in the number of jobs handled, 
chiefly due to the difficulty of maintain 
ing wiring staff. Mr J. C. Forsyth, engin 
eerananager, also refers to the Council's 
decision to replace the existing overhead 
distribution system in the central area 
with an underground system of the solid 
A large amount of 11kV 
underground equipment has been pur 
chased, raising the canital expenditure 
for the year to £788,056. But the year’s 
working resulted in a surplus of £26,863 

a very satisfactory from the 
previous year when restrictions 
severely affected revenue 


network type 


recovery 
power 
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Mr F. B. Duncan hay joined the boards 
of Ether Ltd., and Electro Methods, Ltd., 
and been appointed chairman of both 
companies. Mr Duncan is vice-chairman 
of Murphy Radio and is on the Board 
of British Relay Wireless and Television. 


The Minister of Fuel and Power has 
appointed Mr R, Farquharson as a part- 
time member of the Southern Electricity 
Board. Lt.-Col. D. S, Kennedy, D.5.0., 
1.P., M.LMECH.E,, M.LB.AG.B., will retire 
from the Board on 31 Mar., 1955, on 
completion of his term of office. 


Mr D. Jones, ASSOC.LE.E., formerly 
district commercial engineer at St 
Albans and Welwyn to the Eastern Elec- 
tricity Board is to be the senior lecturer 
at a new sales school being set up by 
the Board 


The barony conferred upon Sir Arnold 
Gridley, v.v., in the New Year Honours 
list has been gazetted by the name, style 
and title of Baron Gridley, of Stockport, 
in the County Palatine of Chester. 


Deputy superintendent at Agecroft “B” 
power station since 1952, Mr F. Holt has 
been appointed superintendent at West- 
wood (Wigan) power station, North 
West, Merseyside and North Wales Divi- 
sion, B.E.A. He received his technical 
education at Halifax, and was successively 
control engineer at Halifax, Croydon and 
Barking, before moving to Littlebrook 
power station as senior contro] engineer 
in 1939. After two years he was promoted 
to combustion engineer, and in 1946 be 
came charge engineer over the “A” and 
“B” stations, in which appointment he 
often took over the duties of deputy 
superintendent 


Lord Chandos, formerly Mr Oliver 
Lyttelton, who was until recently Secre- 
tary of State for the Colonies, has been 
appointed to the board of Imperial 
Chemica! Industries. He will act as a 
non-executive director, The following 
changes jn directorial responsibilities are 


Mr L. S. Hargreaves 


also announced to take place as from 
| Feb.; Mr C. Paine to be development 
director, Mr C. R. Pritchard to be joint 
oversea director with Mr E. A. Bingen; 
Mr W. D. Scott to be director in charge 
of group “C” (ammonia and agriculture); 
and Mr R. C. Todhunter to be director 
in charge of group “E” (paints and 
plastics). 


Mr C, S, Head has joined the Jackson 
Electric Stove Co., Ltd., as a technical 
assistant in the South Western Electricity 
area. He served an apprenticeship with 
Christy Bros., and after service with the 
R.A.F., was latterly with the South 
Western Electricity Board at Langport. 


Mr D, E, Terry has been appointed a 
director of Herbert Terry and Sons Ltd 


Chief accountant to the South Wales 
Electricity Board, Mr S. R. Butler, A.c.., 
is resigning ‘that position to become a 
Unitarian Church minister, we learn. A 
lay preacher for 30 years, he is this year’s 
president of the General Assembly of 
Unitarian and Free Christian Churches 
Prior to 1948, Mr Butler was chief 
accountant to the South Wales Electric 
Power Co., having joined that company 
in 1935 


Chairman of the newly-formed concern, 
TV Advertising Ltd, is Mr L. S. 
Hargreaves, whom our readers will know 
as chairman of Aerialite Ltd., and of 
Nettle Accessories Ltd. The new firm is 
to produce the advertisement content of 
commercial television programmes for the 
Independent Television Authority's net 
work 


When the South East Scotland Division 
of the B.E.A. is taken over by the 
newly formed South of Scotland Elec 
tricity Board on 1 Apr. next, the services 
of Mr J. F. Field, 8.sc.(epin.), M.1.e.t 
M.INST.C.E., M.L.MECH.F., Controller of the 
Division, are to be retained by the 
Authority. Mr Field will be employed 


Mr J. F. Field 


IN THE 
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INDUSTRY 


initially in the Authority’s Headquarters 
Engineering Department, under the chief 
engineer, on special duties connected with 
the development of plant and equipment 
to operate on the Field Cycle. These 
arrangements have been made with the 
concurrence of the South of Scotland 
Electricity Board. 


Mr J. O. Hall, 0.B.£., ASSOC.1.E.F., gen- 
eral manager and chief engineer to the 
Electricity Authority of Cyprus, is now 
in this country on a short business visit 


Sir Summers Hunter is retiring from 
the managing directorship of the operat 
ing companies in the Richardsons, West 
garth group at the end of the month, 
but will continue to be a member of the 
boards. From Feb. 1 the following 
become managing directors of the respec- 
tive concerns: Mr Harry Hunter of the 
North Eastern Marine Engineering Co., 
Mr T. P. Everett of Richardsons West 
garth (Hartlepool) and Mr W. R. Jones 
of George Clark (Sunderland) 


Sir Hugh Warren has been appointed 
a director of Associated Insulation Pro- 
ducts Ltd. Sir Hugh recently resigned 
from the boards of Associated Electrica! 
Industries Ltd., and its subsidiaries 


At the recent annual sales meeting, Mr 
H. C, Timewell, manager of the Domestic 
Appliance and Television Division of the 
English Electric Co., Ltd., revealed details 
of new appointments and organisation, 
made as a result of the recent amalgama- 
tion of the Appliance Division and Tele 
vision Department. Under these new 
arrangements, seven divisional area man 
agers will be responsible to Mr A. M. 
Parkinson, sales manager (Home and 
Export) for territories roughly corres 
ponding to those of Area Boards, with 
Mr V. Coffee, formerly area manager for 
the division in London, as assistant sales 
manager (domestic appliance section), 
and Mr H, Ford as assistant sales man 
ager (TV section). Mr R. J. Tilbury 
will continue to specialise on the divi- 
sion’s business in overseas markets. The 
six members of the staff who are pro 
moted to area managers are: Mr J, C. 
Wood, from senior representative to area 
manager for Scottish territories; Mr F. 
J. Lochhead, formerly television sales 
representative, now appointed area man 
ager for Yorkshire and the North East: 
Mr W. Yates who comes from Man- 
chester to take over as area manager in 
East Midlands, Midlands and South 
Wales area; Mr J. R, Green who trans- 
fers from the Ipswich branch to be area 
manager in Eastern and South East 
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England; Mr A. W. H. Bradstreet, 
appointed area manager London and 
South England; and Mr J, H. Barber, 
promoted from senior sales representa- 
tive in the South West There is no 
change in North West and North Wales, 
where Mr J. E. Pearson, who has served 
the Company for 22 years, was appointed 
manager for the division a year 
and with headquarters in Man 


area 
ago, 


chester 


Three more appointments by the South 
of Scotland Electricity Board are 
announced. Mr John Henderson, M.c., 
B.SC., A.R.T.C., M.LE.E,, is chief engineer 
to the Board; Mr Eric Maxwell, F.1.M.T.A., 
F.S.A.A., iS Chief financial officer, and Mr 
James Gogan, M.I.E.£., M.S.M.A., is the 
chief commercial officer, Mr Henderson 
has been chief engineer to the South 
West Scotland Electricity Board since 
1948. Earlier, he was deputy engineer and 
manager of the Ayrshire Electricity 
Board for four years, following a lengthy 
period with the Central Electricity Board 
as technical engineer in Scotland. Between 
1919 and 1928 he served successively in 
the Electricity Departments of the 
Glasgow and Edinburgh Corporations 
Mr Maxwell! has been chief accountant 
to the South East Scotland Electricity 
Board. From 1927 to 1948 he held ap- 
pointments with Kirkcaldy Town 
Council, first as Deputy Chamberlain 
and then from 1933 as town Chamberlain 
and collector of rates. He relinquished 
that post to become chief accountant of 
the S.E. Scotland Electricity Board. Mr 
Gogan, who has been chief commercial 
officer to the South West Scotland Elec- 
Board since 1948, has had 39 
service in the Supply Industry. 
Prior to joining the Board he was 
development superintendent and sales 
manager of the Clyde Valley Electrical 
Power Co., Ltd. The head office address 
of the South of Scotland Electricity 
Board, is 351 Sauchiehall St, Glasgow 


tricity 
years’ 


Mr Joseph Walton is retiring from the 
joint managing directorship of Thos. W 
Ward Ltd., on 31 Jan., but will still be 
available in a consultative capacity and 
will retain his position as chairman and 
managing director of the Darlington Rail 
Plant and Foundry Co., Ltd. Mr 
joined Ward's in 1904 


Way 


Walton 


The photograph alongside was taken 
at the first meeting in the New Year of 
the Central! London’ branch of the 
A.S.E.E., held in the Holophane Lighting 
Theatre at Westminster, 
Holmes, B.S.C., F.1E.S., 


Demonstration 

after Mr J. G. 
chief technical 
officer Holo- 
phane Ltd., had 
given a lecture on 
industrial light 
ing. Shown are 
(left to right); Mr 
F, N. Lawrence 
chairman of Cen- 
tral London 
branch, A.S.E.E., 
Mr J. G. Holmes, 
Mr W. T. Souter, 
(sales director, 


Mr J. Henderson 


Holophane); Mr F. S. Chapman, branch 
secretary and Mr G. E. W. Essenhigh, 
branch vice-chairman. 


Previously a senior assistant engineer 
at the headquarters of the South Eastern 
Electricity Board, Mr _ MT. _ Pickles, 
B.SC.(ENG.)., A.M.LE.E., A.M.AMER.LE.E,, has 
been appointed assistant chief engineer 
(design and planning) to the Board 


On Jan. 16 Mr. Leslie Gamage, M.< 
vice-chairman and joint managing direc- 
tor of the General Electric Co., Ltd., left 
London Airport for a three months’ 
business tour during which he will travel 
round the world visiting overseas com- 
panies of the G.E.C. in South Africa, 
Australia, New Zealand and Canada. He 
will travel by air for the whole of his 
journey, with the exception of the final 
stage: he will return from Halifax by 
sea, being due to arrive in the United 
Kingdom on Good Friday. He is accom- 
panied by his wife, the Hon Mrs Gamage 
who, as a Dame of the Order of St. John 
of Jerusalem, will also visit the various 
headquarters of the St. John Ambulance 
Brigade on their route 


Dr J. L. Miller has joined the board 
of the Telegraph Condenser Co 


OBITUARY 


Mr Robert H. Saunders, chairman of 
the Hydro-Electric Power Commission of 
Ontario, died on 16 Jan. from injuries 
received in an airplane crash the previous 
day. He was 51. An enthusiastic and 
likeable character, Mr Saunders made 
numerous friends in this country on his 
many visits here--he was a staunch sup 
porter of Canadian-British relationships 
As chairman of the H.E.P. Commission 
since 1948 he was largely responsible for 
the immense hydro power development 
undertaken in Ontario in recent years, 
being a particularly keen protagonist of 
the St. Lawrence power project on which 


At the A.S.E.E. meeting at Holophane’s Theatre 


Mr E. Maxwell 


Mr J. Gogan 


work has just started. He will be greatly 
missed by a large circle of friends and 
colleagues 


Mr H. C. Booth, F.C.G.1., M.INST.C.4 
who claimed to have invented the 
vacuum cleaner 
in 1901, died on 
14 Jan. aged 83 
He founded the 
British Vacuum 
Cleaner and En 
gineering Co., 
Ltd., over fifty 
years ago, and 
was chairman 
and joint man 
aging director 
until June 1952 
Mr Booth re- 
ceived his en- 
gineering train 
ing at the Central Technical College. For 
many years he was in practice as a 
consulting engineer 


Mr H. C. Booth 


Mr J. K. Bradshaw, works engineer 
at the Fort Dunlop organisation of 
Dunlop Ltd., has died, aged 63 


Mr A, S. Cooper, managing director of 
Nugent and Cooper Ltd., radio and elec- 
trical wholesalers, of Dublin, and a direc- 
tor of Irish Domestic Electrical Appli- 
ances Ltd., has died 


Mr J. A, Donachie, who, in addition 
to other activities, has been Scottish 
agent for Bull Motors, (BE. R. and F. 
Turner Ltd.), since 1939, died on 31 Dec 


Mr. C. Wimopory, who was Birming- 
ham branch manager of Buck and Hick 
1946, died on 14 Jan 
served the firm in a 


man Ltd. until 
Latterly he had 
consultative capacity 


Mr F. Rintoul, northern technical sales 
representative for the Donovan Electrical 
Co., Ltd., for the last 16 years, died on 
11 Jan., aged 64. 


Mr W. A. H. Parker, M.1.6.6., M.AMER 
L.E.£., a consulting engineer, died on 15 
Jan., aged 64. Since Nov, 1945, he had 
been electrical consultant to the National 
Farmers Union. He was also chairman 
of the E.D.A. Farm Sub-Committee 
which provided the first electrical exhibit 
at the Royal Show at Bristol. For 20 
years up to 1943 he was sales engineer 
with the West Gloucestershire Power Co., 
and afterwards acted as technica! adviser 
to some large industrial firms 
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Class “H” Transformer Range 


N situations where the use of a standard 
oil-cooled power transformer is ren 
dered impossible due to the fire risk, dry 
type transformers having class “B” insu 
lation, or units having windings of 
asbestos covered wire and other fire-proof 
materials, have been used. However, with 
both types, dimensions are greater than 
those for an equivalent “ON” type and 
this feature has often precluded their use 
With the introduction of silicone, class 
‘H” insulation, some reduction in overall 
dimensions has been found possible due 
to the higher permissable working tem 
peratures; a temperature rise of 150° ¢ 
being usual, However, one of the main 
advantages of this insulation is that the 
fire-risk is said to be virtually non 
existent 
BRenTroRD TRANSFORMERS LtTp., Kid- 
brooke Park Rd, Kidbrooke, S.E.3, are 
one of the first manufacturers to employ 
insulation in their transformers 
now introduced their “Green 
I'wo types of transformer 


silicone 
and have 
Seal” range. 


The ** Green Seal'’ range of transformers is 
available in ratings up to 3,000 kVA with 
primary voltage of 15 kV 


are available, the first, a ventilated type 
made in ratings up to 3,000 kVA and the 
second, for which the maximum rating is 
2.000 kVA, is enclosed in a nitrogen 
filled tank When a completed trans- 
former was tested recently, to demonstrate 
the water repellent characteristics of Sili- 
cone insulation, water was sprayed over 
the coils for two hours, with full voltage 
applied. The insulation resistance was 
said to have been maintained at the pre- 
test value. With a 5,000° F oxy-acetylene 
flame applied to the barrier insulation of 
a coil-section, slight melting of the glass 
fabric in the barrier was said to have 
occurred, The results of these tests have 
enabled the firm to claim that the silicone 
insulating materials used in “Green Seal” 
transformer range ensure a longer lasting, 
safer and more reliable unit than has 
hitherto been available 


Compact Generator Sets 
FOLLOWING the recent introduction 
of a new series of small diesel engines 
manufactured by RUSTON AND HORNSBY 
Lrp., Date Evecrric (YorKSHIRE) LTD., 


These generating sets, with ratings from 3} 
to 90 kVA, use the latest range of Ruston 
and Hornsby diesel engines 


Filey, Yorks, announce a range of sets in- 
corporating these machines, Extending 
from 35 to 9OkKVA, the range may be 
used for homes or farms, where no elec- 
tricity supply is available, or alternatively 
are equally suitable for use as standby 
plant in factories. 

Unit construction is employed for all 
the sets, the switchboard being mounted 
on the set. The smaller sizes 3-5 and 
7kVA may be supplied with automatic, 
semi automatic or hand starting, and 
standard equipment fitted provides for 
safety shut-down in the event of oi] pres- 
sure or water temperature reaching 
dangerous values. The larger sets can be 
arranged for remote push-button control, 
for normal electric starting and also can 
be provided with a device which auto 
matically starts the sets in the event of a 
mains failure 


Oil-cooled Welding Plant 
NEW oil-cooled welding equipment 
is now being produced by Max Art 
Evecrrics Lrp., Terrace Rd, Walton-on- 
Thames, Surrey The substantial sheet 
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steel tank, which houses all the compon- 
ents is mounted on rollers which facilitate 
transportability, and a flanged lid makes 
the equipment suitable for use either in 
or out-of-doors. The continuous rating 
is 12 kVA, supply being taken from nor 
mal mains, and output is variable between 
20 and 300A by means of a handwheel 
which controls a moving iron reactance 
A scale gives indication of the welding 
current value, The equipment is said to 
be suitable for use with all types of elec- 
trodes up to 45s.w.g. 

Where an improvement of power factor 
is required over that of the standard equip- 
ment, a condenser may be supplied, this 
being fitted within the tank. This raises 
the value to 0-8 lagging. Overall dimen- 
sions of the welding sets are 32 in. by 22 
in. by 26 in, and the weight with oil is 
4 cwt. 


Low Voltage Rectifier Unit 
RANSDUCTORS have been em 
ployed for voltage stabilising pur 

poses in the latest low tension rectifier 
equipment produced by SaLrorp ELE 
rRICAL INSTRUMENTS LTD., Magnet Hse., 
Kingsway, WC.2. This equipment has 
been designed for use in test laboratories 
where often there is a requirement for a 
variable low voltage d.c. source, which 
can be maintained to a preset value to 
within fairly close tolerances, Use of the 
transductors for stabilisation is said to 
enable the output voltage to be main 
tained within +5%, with varying load 
conditions, 

The output consists of two identical 
rectifier sections, each capable of deliver 
ing 9-5—15 V at 0—10A; these are con 
nected in series or parallel by a selector 
switch on the front panel. Voltage control 
on both sections is effected by means of 
a “coarse” and “fine control” switch ar 
rangement connected to tappings on the 
mains transformer, The instrument is 
said to operate with a power factor rang 
ing from 0°59 to 0-75 lagging depending 
on load and voltage setting. Ripple con 
tent in the output is said not to exceed 
22% r.m.s, on full load. When switching 
“on” or “off” the transient surge reaches 
50% of the output voltage, steady state 
conditions are said to be achieved within 
7 cycles. 


With a wide range of operating voltages this 
unit maintains output d.c. to within + 5° 
of preset value 
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Bulkhead Lighting Fitting 


A NEW compact fitting for recessing 
into ceilings and walls has recently 
been added to the circular bulkhead 
range manufactured by HOLOPHANE LTD., 
Elverton St, Westminster, S.W.1. 

The new fitting No, F.9781 is an alter 
native to the surface mounting type and 
is suitable for any situation where a 
bulkhead unit is required. Its robust 
construction will withstand rough usage 
* and variable at- 
mospheric con- 
ditions. Whilst 
a specially de- 
signed rubber 
seal gives most 
effective proof 
against the in- 

F.9781 is Holophane’s gress of dust 

latest and moisture. 

This latest bulkhead recessed fitting is 
for use with 100-150 W b.c. Pearl lamps, 
and incorporates an attractive prismatic 
cover glass which controls the light 
emitted from the lamp and provides a 
wide lateral distribution 

A pressurised version of this recessed 
type fitting is also available. 


Double ‘*D” Redheads by Simplex 
| ATEST addition to the Creda 
+ waterheating equipment manu 
Simpcex Evecrric Co., Ltp., 
Creda Works, Blythe Bridge, Staffs, is 
the Creda Double “D” Redhead Imer 
sion Heater. This is fitted with a double 
diameter thermostat pocket which will 
accommodate either the conventional 
rod pattern thermostat or the Sunvic 
T.Q.B. short stemmed pattern thermostat 
With this dual-service pocket it will 
quickly be seen that the stockist can 
still meet all his customers’ requirements 
without increasing his stock of immersion 
heaters 


range 
ot 


factured by 


The Creda Double “D” Redhead re 
tains all the popular features of the 
original Redhead without any alteration 
in the extent of the range, 11 in, to 36 in 
in length, and without alteration in price 

Extensive research has shown that 
with vertically-mounted heaters, the 
double diameter pocket improves the re 
sponse of the rod pattern thermostat, 
because the close fitting section of the 
pocket is situated at the foot of the 
thermostat stem, and the higher tempera 
ture at the top does not adversely 
influence the action of the thermostat 
The active portion of the element is con 
fined to the bottom double loop, and the 
top length is unheated. 


Creda’s Double **D'’ Redhead has dual purpose 
thermostat pocket 


Price Increases 


MALL increases in the prices of cer- 

tain of their immersion heaters have 
been announced by THE HOTPOINT 
ELectr'c ApPLIANCE Co., Ltp., Fletton, 
Peterborough. These are set out in de- 
tail in new price list H.400-22 Ed. C. now 
available 


Knightshades Introductions 


ETAILS of new productions by 

KNIGHTSHADES LtD., Derby Rd 
Works, Montagu Rd, Edmonton, N.18, 
have now been released. 

A new range of “Nylux" materials have 
been introduced which are in pink, gold, 
green, oatmeal, wine and peach, and in 
the case of certain contemporary lamp 
shades in blue, grey, mustard and cream 
This “Nylux” material which is practi 
cally indistinguishable from cream is 
available in polka dot and overprinted 
lace patterns. 

An addition to the range of shades 
available is the “Sussex” ceiling fitting 
which, in the shape of an inverted cone, 
iy in cream Nylux, accordion pleated and 
supplied with interna] spring fitting, two 
lampholders and flex with easy attach 
ment to existing ceiling roses. In 17 in 
and 20 in, diameter sizes this fitting costs 
26s. 6d. (Purchase tax 2s. 10d. extra) and 
30s. 6d. (Purchase tax 3s, 6d. extra). It 
is available in lace printed Nylux and 
gold or pink translucent Nylux with 
star design at extra cost 


Mazda Plastic Shade 


ADE in translucent white urea form 
aldehyde, Mazda’s latest shade for 
use with I15S0W 
f tungsten lamps, 
provides a 45° cut 
off to light centre 
and is suitable for 
school rooms and 

offices 
a i The shade presses 
. on to sprung sec 
tions of a pressed steel gallery with 
ventilation holes and a centre hole to 
fit the standard b.c. lampholder. Dimen 
sions overall are 10 13/32 in. long by 
10 25/32 in, diameter, and the price, say 
BRITISH THOMSON-HOUSTON Co,, LTD., 
Crown Hse, Aldwych, W.C.2, is 22s. 114d 

including purchase tax 


New G.E.C. Floor-polisher 


| ATEST appliance to be marketed by 
4 THe Generac Exectrc Co, Lrp.,, 
Magnet Hse, Kingsway, W.C.2, is the 
new DM 342 floor polisher 

Compact and light the machine is 
double insulated in accordance with B.S 
1645, it complies with B.S. 800 and does 
not cause radio or television interference 











For the 
Electrical 
Trade 





Of all metal construction but with plastic 
handle, brush guard and buffer, and anti 
scratch rounded corners, the new polisher 
incorporates an automatic switch. Once 
the handle is released from its normal 
position by light toe pressure on the 
handle release button the polisher is 
automatically switched by lowering and 
raising the handle. The two bristle 
brushes are splayed outwards for maxi 
mum easily removed for 
cleaning and can be with two 
felt polishing pads, supplied, to give an 
extra final gloss which are attached by 
press stud 

The DM 342 
porary G.E.C. colour 
and maroon, and sells complete at 
£19 10s. plus £7 2s. 7d. purchase tax 
Rated 270 W, the polisher is for 110/120, 
200/210, 220, 230/240 and 250 V ac 
Lambswool polishing pads are an op 
tional extra 


coverage, are 


covered 


contem 
scheme of grey 


continues the 


A simple auto-action is incorporated in the 
new G.E.C. polisher 
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PIROWLIEMIS AWD 


Terminating M.I.C.S. Cable 


| HAVE evolved a method of termin 
ating mineral insulated copper 
sheathed cables which may be of 
interest to other readers, The advantages 
claimed by this method are uniformity 
of bends, and elimination of guess work 
when terminating the cables 

The cable to be terminated is 
first laid down the wall and a mark is 
made on the wall and cable 18 in, from 
the accessory. The cable is then bent 
clear of the mark on the wall, as shown 
in the left-hand sketch 

A piece of cable 2ft long is then 
marked off in 1 in. divisions by means 


of a hacksaw. This cable is then bent 


Points A a Points A 


s 


«Template 


Point B 














These sketches show the use of a template 
in preforming M.1.C.S. cable at termination 


to form a template of the required set 
or bend, it is then offered to the wall and 
accessory and is marked at “A” and “B” 
as in the right-hand illustration, 

The number of 1 in. divisions between 
“A” and “B” are then counted, This 
distance, plus 5/16 in. is then measured 
along the cable to be sealed from point 
“A”, The 5/16 in. is the amount by 
which the cable enters the screw-on pot 
The cable is then sealed from this point 
in the normal manner. When sealed it 
will be found that the cable when bent 
to the required bend makes a perfect 
fit.-T. Tierney 


Tracking Fuse 

I AVING read the letter (H. T 
Williams, 23 Dec. issue) and the 
subsequent reply (J, Gore, 6 Jan, issue), 
| should say that Mr. Gore's suggestion 
was the correct solution of this problem 
We had a similar experience when the 
first intimation of trouble was a ‘phone 
cal! to the effect that one department was 
entirely shut down. This department 
was dependent on a hydraulic system 
maintained by a heavy mechanical accu- 
mulator which, in turn, was operated by 
a 3-phase motor, wound rotor type, con- 
trolled by an automatic starter with 
limit switches on the accumulator. This 
motor would not run but made a feeble 
attempt to start and our Works Elec- 
trician was at his wits end, for test lamps 


In Engineering 





Every engineer has a story to tell; why not 
tell yours on this page? We welcome con- 
tributions to this feature, and those pub 
lished will be paid for at our standard rates. 
Problems which are encountered and over- 
come in day-to-day maintenance or installa- 
tion of electrical plant; useful methods and 
techniques developed for specific jobs, or 
current practices, all make instructive read- 
ing for others. We will also consider for 
publication problems requiring an answer. 
Sketches are often helpful and need only be 
rough, as they will be redrawn before use. 





(not neon) showed that supply was 
through to the stator terminals whilst 
other motors, squirrel cage, were still 
running satisfactorily off the same dis- 
tribution board. A prompt visit by a 
member of a nearby and well-known 
firm of maintenance and repair engin- 
eers after tests on contactor coils, 
resistances, etc., still failed to elucidate 
the mystery and, by this time, as 
Manager of a works where a large num- 
ber of different processes were interde- 
pendent on one another, I was getting 
really worried 

As consultation on the spot seemed to 
be of no avail, I returned to my office 
alone and locked the door. In this quiet 
atmosphere a possible solution was soon 
evolved for which laboratory tests in my 
student days were mainly responsible. 
The tests referred to were those where an 
induction motor was run as an induction 
generator. 

Heavy feeders 
were controlied by oil-immersed 
switches with overload trips on the 
lines. In the feeder involved, a fused 
splitter was interposed between the sub- 
station switches and the final distribution 
boards and, as was anticipated, one of 
the line fuses in the splitter had blown, 
whilst the final distribution board fuses 
were intact All the squirrel cage 
motors were running on single-phase and 
acting as induction 3-phase generators 
which, however, were incapable of sup- 
plying sufficient starting current for the 
wound rotor machine 

| agree with Mr, Gore, that anti-single 
phasing protection of 3-phase motors is 
advisable. This principle was applied 
following our experience, but with dis- 
cretion, for such gear if. applied 
generally, becomes a very costly pro- 
position particularly with small motors 
of 5 h.p. or thereabouts.—H, T. Taylor. 


substation 
t.p.n 


from the 


WAS rather surprised to see in the 

6 Jan, issue that Mr J. Gore thought 
it most unlikely that h.r.c. fuses could 
track and that the supply was main- 
tained as he described it due to the 
Ferraris-Arnos effect of other plant. 

In fact, our station electrical engineer 
thought the same thing until he tested 
the suspect fuse with a 500 V “Megger” 
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PRACTICE 


insulation tester and got a continuity 
reading! Testing with a resistance bridge 
gave a figure of just over one ohm but 
the reading was not steady, hence the 
feeling that it had tracked.—H. T. Vv 


Fishing for a Lead 


HEN wiring of street-lighting col- 
umns was about to be commenced, 

it was discovered that all the draw-wires 
had been pulled out and replacing same 
promised to be a lengthy job. After vain 
efforts with a roller-tape and various 
types of “fish-wire,” the following method 
was adopted and proved very successful, 
A 3/8in. diameter lead ball weight, 
normally used for fishing, was obtained, 
and fastened in the manner shown, to a 
length of thin but strong line, This line 
was then placed in the groove at the 
end of a suitable stick, as in the sketch. 


Schrader vaive aaapte 
attached to conduit 





Weight in position 
on stick 





Arrangement of ball weight and Schrader valve 
adaptor to insert draw wire into street lighting 
column 


By using this arrangement, it was possible 
to push the lead weight up into the short 
vertical conduit section at the top of the 
column and then by a sharp flick, round 
the first elbow. The stick was now with- 
drawn leaving the line and weight in 
position. 

An adapter had previously been made, 
consisting of a short length of rubber 
tubing fitted with a Schrader valve, the 
tubing being cut and drilled, to give a 
key-hole slot, as shown. This tubing was 
now attached by a suitable clip to the 
conduit end, the protruding line being 
led through the slot, so that it lay in the 
hole in the tube. A car tyre pump was 
then connected to the Schrader valve, and 
Operating it caused the weight and so the 
line, to be blown round the conduit 
circuit. 

When the weight arrived at the second 
elbow, it dropped down inside the column 
to the aperture at the base. A draw-wire 
was then attached to the line, and wiring 
proceeded forthwith——G. W. Clegg. 
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Special Courses 


ee 


for Show 





room Stati 


Two Boards to give Full-time Tuition on Salesmanship 


NSURING an adequate supply of trained personnel to staff their showrooms is 
a very real problem among Area Boards whose retail business is continually 


expanding in these prosperous days for the electrica! industry 


Two Boards are now 


taking active steps to solve the difficulties by running special and intensive training 


courses for suitable applicants. 


showroom personne! and sales representatives 


In this way they hope to train a sufficient number of 


The Midlands Board is embarking 


on a new series of courses, the first of which begins on Monday at Avoncroft College, 


Bromsgrove 


to suppose it will be otherwise, others will follow in March and September 
course will extend over eight weeks and comprise 


It is essentially an experiment, but if successful, and there is no reason 


The 
lectures, discussions and film shows, 


but most important wil] be the practical training involving a deal of “dummy selling.” 


Trainees will be given a good grounding 
in the history of the industry, some basic 
electrical knowledge, and from there will 
go on to learn some of the techniques of 
salesmanship, facts about the products 
they are selling and general routine tasks 
About 20 will be selected for each course 
which will be fully residential 


Plenty of Applicants 

The Board has had little difficulty in 
recruiting suitable persons, and the num 
ber of entrants has easily exceeded the 
vacancies for the course. Many of those 
taking part will be employees of the 
Board embarking on a slightly different 
field of activity, and the majority will be 
between the ages of 20 and 30. Their 
tuition will be received mainly from the 
Board’s Senior officials. 

Hitherto showroom personnel have 
been trained the hard way by practical 
experience in the numerous service 
centres Their knowledge has _ been 
gained, however, only at the expense of 
time and effort on the part of experienced 
staff already hard put to carry out their 
norma! jobs. In recent months particu- 
larly, it has been found that these officers 
although willing, could not afford the 
time to teach new employees. Moreover 


the turnover among personnel in_ this 
branch of the industry borders on the 
phenomenal 


The second Board to tackle the prob- 
lem on a full-time basis is the Eastern 
Board. Their reasons for doing so and 
their objects are, of course, identical, but 
their methods and the facilities they will 
provide are slightly different. In the 
first place some spare accommodation is 
to be utilised at their Hatfield offices 
This will probably be only a temporary 
arrangement as it is hoped eventually to 
up a separate independent school 


set 








nearer to the Ipswich headquarters. Plans 
are going ahead well at present; two in 
structors have been engaged, and it is 
hoped to make a start at the beginning 
of March. Another difference is the 
method of recruiting candidates. With 
the availability of full-time training the 
Eastern Board will be prepared to take 
young boys and girls straight from 
school, giving them jobs on the adminis- 
trative side of district organisation, and 
then, if they show aptitude, sending them 
on a salesmanship course at Hatfield be- 
fore entering the service centre. Average 
age of trainees will thus be between 18 
and 20 


Three Week Courses 


The initial courses in this instance 
will be condensed into three weeks and 
although the fundamental outlook in 


training will be much the same as in the 
Midlands it is intended that students 
should first receive a basic training and 
then return for refresher courses. Diffe 
rent curricula are being prepared for staff 
with varying degrees of experience. Once 
again the numbers attending each course 
will be limited and the Eastern Board 
gstate that less than 20 will be present. 
This is a significant factor in the arrange- 
ments being made by both these Boards 
who are placing particular emphasis on 
the personal tuition of candidates. 
In these days when the amount 
showroom activity is increasing and the 
volume of retail electrical business rising 
to almost unprecedented heights the pro 
vision of an adequate selling staff is of 
paramount importance. It is understood 
that the courses being arranged by the 
Midlands and Eastern Electricity Boards 
are the first full-time courses to be in- 
augurated 


of 
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* Modern U.K.”’ Pavilion 
at Canadian Exhibition 


BRITAIN is once again to take part 
officially in the Canadian Nationa! Exhi 
bition which is to be held this year in 
Toronto between 26 Aug. and 10 Sept. A 
selective display of well-designed con 
sumer goods will form the Modern UK 
pavilion which will be organised jointly 


by the Board of Trade and the Council 
of Industrial Design, Last year's display 
on similar lines, proved to be an out 


standing success 

Selection of exhibits will be made from 
Design Review, the Council's illustrated 
record of well-designed consumer goods, 


Consequently manufacturers who have 
not submitted recent new products are 
invited to do so before 26 Feb. The 


specified categories which appear to cover 
the electrical appliance industry are house 
hold equipment, lighting appliances and 
clocks and watches, Enquiries and sub 
missions should be sent to Maj Gen J 
M. Benoy at the Council's offices at Til 
bury Hse, Petty France, $.W.1 


Another Change Among 
Washing Machine Makers 
another development.in the wash 
machine business announced 
(Yate) Ltd, has now acquired 
shares of Thor Appliances Ltd., 
American parent concern, Thor 
Corporation of Chicago. Parnall (Yate) 
already make the Thor automatic wash 
ing machine which has been distributed 
here by Thor Appliances Ltd 
Under the new arrangements 
1 Feb., all home trade matters for Thor 
machines will be handled directly by 
Parnall (Yate) Ltd. at 255 North Circular 
Rd, Neasden, N.W.10. Overseas business 
will continue to be handled by Thor Ap 
pliances Ltd. from 64/66 Oxford St, 
London, W.1 Responsibility for sales 
promotion in the home trade will rest 
with Mr F. Johnson, home sales mana 
ger, Parnall (Yate), and for overseas 
trade, with Mr W. Angus, who remains 
a director of Thor Appliances Ltd 
We noted on 6 Jan. the proposed 
merger between Burco Ltd. and W. H 
Dean and Son Ltd., while the latter con 
cern is also purchasing the issued share 
capitals of three other concerns, H. Slack 
and Sons, G. L. Howarth and Co., and 


YET 
ing 
Parnall 
all the 
from its 


is 


as trom 


Amplec Ltd., already known as wash 
boiler and washing machine manufac 
turers 


B.S.I. announce Names of 
Consumer Goods Council 


THE names of those who will form the 
Advisory Council on Standards for Con 
Goods were announced last wee 
British Standards Institution 


sumer 
by the 


| Chairman will be the Institution's presi 


dent, Sir Roger Duncalfe, and he will 
have a committee of 24, including ten 
women General aim of the Council! 
which was foreshadowed last autumn, 


will be to improve the quality of con 


sumer goods 












Barish STANDARDS 

B.S, 843, Part 1, 1954: Thermal 
storage electric water heaters, B.S. 
2562: 1955: Cable sealing boxes for 
oi] immersed transformers: Part 1 
Boxes for voltages up to and includ- 
ing 11 kV 
AMENDMENT SLIPS 

B.S. 480:1954 Impregnated paper 
insulated cables for electricity ae: 
Part 1: lead or lead-alloy sheathed 
cables for working voltages up to and 
including 33kV, No. 1, PD 2031; 
Part 2: Aluminium sheathed cables 
for working voltages up to and includ- 
ing 22kV, No, 1, PD 2032; BS. 
633:1950 Cotton selvedge tapes and 
webbing for electrical purposes, No, 2 
PD 2037; B.S. 845:1939 Commercial 
acceptance tests for steam boilers, No. 
3, PD 2038; B.S, 1523:1954 Glossary 
of terms used in automatic controlling 
and regulating systems: Section 3 
Kinetic control, No. 1, PD 2035, Sec 
tion 5: Components of servo-mech 
anisms, No, 1, PD 2036; B.S. 1673: 
Part 2: 1954 Methods of testing raw 
rubber and unvulcanised compounded 
rubber, No. 1, PD 2055 
Mines. Report of HM. Chief In 
spector for 1952, H.M.S.O, 3s 
ILLUMINATION VALUES For COLLIERY 
SURPACI BUILDINGS Information 
bulletin No, 54/134 issued by National 
Coal Board 





—— OFFICIAL PUBLICATIONS —, 
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Union Branch urge Early P.T. Announcement 


N appeal for another early announce- 
ment about purchase tax Budget pro- 
posals was made by the Merseyside 
branch of the National Union of Manu 
facturers at their meeting last week. A 
resolution was passed asking the Union 


Weekend Meeting of 


I.E.S. at Peebles 


THE Scottish and Northern Centres of 
the LES. are combining to arrange a 
meeting which will be held on 6 and 7 
May at the Peebles Hydro Hotel, Scot- 
land. The meeting is of course primarily 
intended for interested persons in Scot- 
land and the four northern counties but 
others will be welcome as well as non- 
members of the Society. Early applica 
tion for accommodation is advised, and 
booking forms may be obtained from the 
secretaries of the Edinburgh, Glasgow 
and Newcastle Centres These should 
then be sent immediately to the hotel 
manager 

The business programme includes two 
lectures by M. J. J. Chappat on light and 
sound spectacles in France, and by Mr J 
M. Waldram on present trends in light- 
ing practice 


HOUSECRAFT ADVISERS WILL CONFER IN MARCH 


ANNUAL conference of Housecraft Ad 
visers and Senior Demonstrators is being 
held later than usual this year and will 
open in London on 22 Mar. for four days 
It is organised jointly by the E.D.A. and 
E.A.W, Proceedings on the first two days 
will take place at the Royal Empire 
Society's Hall in Craven St, those of the 
third day at the 1.E.E. and on the fourth 
day delegates will meet at the Connaught 
Rooms in Great Queen St. It is hoped 
that Dame Caroline Haslett will perform 
the opening ceremony, 

The varied programme envisaged indi 
cates another full conference, The first 
day particularly is packed with papers. 
“The Importance of Women in the Elec 
trical Industry,” by Mr W. S. 
chairman of M.E.B., and “The Work of 
E.D.A.,” by Mr V. W. Dale, will fill the 


Lewis, 


morning session, During the afternoon, 
Mr R. Harvey will talk about the E.D.A 
Testing House at Leatherhead, and Mr 
A. L. Osborne will speak on “Selling 
Electricity Through Kitchen Planning.” 
The Caroline Haslett Trust Exhibition 
Lecture, to be given by Miss M. J. Cum- 
ming on Finland, to complete the day 

Wednesday is to be devoted to Laun- 
dry (in the morning) and Cooking (after 
noon) Equipment, with demonstrations 
and talks by Miss M. E. Bailey and Miss 
N. Kenyon respectively. Thursday morn 
ing’s talks will be on “Aids for the Dis 
abled” and “Lighting the Home.” 

Your Questions Answered is the title 
of Friday’s session when questions on 
design of apparatus will be answered by 
experts. The conference will close with 
the traditional lunch 


Two of the window 
Christmas trophy 


| eliminated. Last 





displays at Hull which helped to 


to make representations to the Chancel- 
lor. It will be recalled that the Chancel- 
lor of the Exchequer announced certain 
concessions on 4 Jan. last year in response 
to retailers’ pleas. The traders’ requests 
were made because stocks are normally 
at their lowest just after Christmas and 
much of the loss which is incurred on 
stocks held at the time of reductions, was 
year’s announcement 
was unprecedented and to date there has 
been little indication that the action will 
be repeated this year. 

Suggesting the Merseyside resolution, 
Mr D. G. Rattle said that traders were 
now restocking, but very cautiously lest 
another announcement of concessions 
should be made. The Union’s attitude on 
the subject is that it is a thoroughly bad 
tax and should be abolished as soon as 
possible, Alternatively, they maintain 


that all rates should be reduced to the 
present lowest rate of 25 


Y.E.B, Display Trophies 
kept by Hull and Bradford 


PHREE of four winners in the Yorkshire 
Board’s 1954 Christmas window display 
competition appeared among the winning 
names in 1953. Service Centres were 
divided again into two classes, one cater 
ing for those with a large amount of win 
dow space. and the other for showrooms 
with limited display area First prize 
among the larger shops went to Ferens 
way, Hull, and the second prize to the 
Sunbridge Rd., Bradford, showrooms, 
both of whom occupied the same posi 
tions the previous year. The 1953 win 
ners among the smaller service centres, 
Holmfirth, gained second place this 
Christmas, being replaced at the top by 
Normanton, The trophies were duly pre 
sented by Mr D. Bellamy, chairman of 
the Board, at a recent celebration lunch 
First prize in each class is a silver cup 
and the runners-up receive certificates of 
merit. In the preliminary stage of the 
competition, sub-area managers were 
asked to chose one service centre in each 
class in their sub-area for entry into the 
finals. Consideration was given to the 
overall use made of the window space 
and not to individual windows 


win the 


for the second successive year 
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Prosperous Times 


JROGRESS during the six months 
ended last September as well as ten 
tative development plans for the next few 
years were submitted by the Merseyside 
and N. Wales Electricity Board in a re- 
port to Area Consultative Council 
last week. Demand for electricity in the 
area has been steadily increasing and 
some significant figures were given to 
substantiate the fact. Between April and 
September 1,763m units of electricity 


the 


were purchased compared with 1,549m 
units in the previous year. Both indus- 
try and domestic consumers increased 


In the half year in 
dustry took about 130m additional units 
while domestic, commercial, and farm 
consumption increased by some 80,000 
units. As regards rural electrification it 
was reported that between April and 
November, 1,218 farms had been con- 
nected compared with a mere 848 in the 
same months in 1953. 

On the domestic appliance side, figures 
were equally striking. Value of appliances 
sold in the six months totalled £729,918, 


their consumption 


an increase of 82 on the £401,186 of 
goods sold in the same months the pre 
vious year. Cooker and water heater 
sales were mentioned _ particularly 


Cookers sold for cash and on hire pur 
chase terms numbered 8,923 (compared 
with 5,408) and water heaters 4,485 (com 
pared with only 834) 


SHOWROOM OPENING 


EARLY closing of the Southern Electri 
city Board’s showrooms is still under 
discussion. Saturday afternoon opening 
is being tried at Hayes, Ealing, Uxbridge 
and Heston, but the Board have made a 
number of observations which were 
placed before the Consultative Council 
at their recent meeting. The Board 
maintain that Saturday afternoon work 
ing will cause a deterioration of morale; 
that it is a retrograde step in view of the 
trend towards a five-day week; that the 
present understaffing of showrooms will 
be aggravated; and that shutting on por 
mal early closing days will cause equal 
inconvenience to the public. 


























for Merseyside Board 


The future also looks rosy, for the 
Board have authorised the expenditure 
of £3,331,439 on new works during the 
next few years. The money will be spent 
proportionately on the numerous aspects 
of development, including rural electrifi 
cation, industrial and housing schemes, 
changeover and standardisation of sup 
ply. system reinforcement, workshops 
and showrooms 







NOT COOKED UP 


The practical purpose of parking a car 
on a cooker may be diffi ult to understand, 
but the re may bea good reason following 
the recent and freeze-up This 
photograph was taken at Revo Electric 
Co.'s Tipton works and although cus 
tomers are unlikely to use their cookers 
as a garage, they might like to have some 
idea of the appliance's strength The 
cooker is a Revo Monarch, and after the 
experiment it showed no signs of stress 
The oven and hotcupboard doors were 
opened and closed several times whilst 
the car was in position, The car weighs 


wnows 


1.550 lb and the Monarch body is an all 
construction 


steel one piece 





M.E.B. Officials are 
Guests of London Firm 
EIGHTEEN officials of the Midlands 


Electricity Board visited London recently 
as the guests of Philips Electrical Ltd 
The party was led by Mr. H. J. Gibson, 
the chief commercial officer, and included 
the commercial officers of each of the 
Board’s six sub-areas. Purpose of their 
journey was to see their Radio; 
lV and X-ray showrooms at Century 
Hse, and later to inspect industrial pro 
ducts at the Brixton Application Centre 
At Brixton they saw demonstrations of 
equipment for h.f. heating, arc and resis 
tance welding, as well as electronic in 
struments, rectifiers 


host's 


etc 


Supply Industry Should Advertise More 


ADVERTISING and the Beaver report 
on air pollution were closely linked in 
discussions during last Thursday's meet- 
ing of the London Electricity Consulta 
tive Council. A member said he was 
constantly being asked why the electri 
city supply industry appeared to be hold 
ing back in their promotional efforts 
while the gas industry strode ahead with 
large-scale advertising campaigns Al 
though not in the London area, Crawley 
was cited as an excellent example of how 
the gas industry had stolen a march on 
electricity. It was said that result 
of publicity a very large majority of the 
New Town's cooking was being done by 
gas, and electricity was being reserved 
for lighting only 

It was pointed out that advertising ex 
penditure by the fuel industries was 
governed by the dictates of the Minister 
of Fuel and Power. In the electricity in 


a5 a 


dustry it was reallocated to the B.E.A.., 
the E.D.A., and the Area Boards, and 
they had had their full share of the 


“allocation 

Publicity again featured in the discus 
sion on the Beaver Committee's report 
The problem of smoke pollution was 
described insoluble, but satisfaction 
was expressed at the committee’s recom 
mendations concerning the installation of 
electric fires and the removal of purchase 
tax on those appliances. A warning note 
was sounded by the chairman who asked 
if everyone switched to electric heating, 
could the supply industry cope? The 
council approved a recommendation that 


as 


the London Board should take a 
realistic approach on the question of hire 
purchase for heating appliances. Elec 
tricity must offer the facilities 
their competitors, and the gas industry 
was offering heating appliances 
under hire purchase agreements 


more 


same as 


space 








The First Half-Century 


The proposed electrification of a 
portion of the London, Brighton and 
South Coast Railway that portion 
generally known as the South London 
is noted this week. Only a section of 
this, between Battersea and Peckham 
Rye, is to be electrified at present 
However, should the working prove 
all that is to be wished, the whole 
of the suburban line between Victoria 
and London Bridge will be electrified, 
and for that service steam will cease 
to be used. The electrification of the 
line to Brighton is relegated to the 
dim and distant future, with a pretty 
piain indication that the directors 
think it is unnecessary, and would be 
financially a mistake. Of course the 
main interest of the new departure is 


that it will be the first instance in 
England of the use of single-phase 
alternating motors in railway work 
The result will be looked for with 
interest, especially in the matter of 
punctual working: though unounctu 
ality on the L.B. and SC. Railway 


would be as inconspicuous as Hamlet's 
madness in England, and for much 
the same reason From our issue 
of 19th January, 1905 























Trade Mission to visit 
Egypt, Sudan and Ethiopia 


THE trade mission which is to tour 
Egypt, the Sudan and Ethiopia under the 
auspices of the Board of Trade is to 
leave London by air on 29 Jan. The party 
of nine will be led by Sir Edward Bent- 
hall and Mr G. C. R. Eley, and will 
include Mr J, F. Perry, managing director 
of Metropolitan-Vickers Electrical Export 
Co., Lid. It will be recalled that Sir 
Edward was chairman of the successful 
mission which toured Iraq, Kuwait, the 
Lebanon, Syria and Saudi Arabia at the 
end of 1953. The mission's itinerary in- 
cludes a two-weeks stay in Egypt, where 
they will visit Alexandria and Aswan, as 
well as Cairo, and a week each in the 
Sudan and Ethiopia, A delegation will 
also visit Asmara, the principal city of 
Eritrea, which was federated with 
Ethiopia in 1952 


Silicone Exhibition 


AN exhibition depicting the history, pro- 
duction and application of Silicones is 
to be held in Birmingham at the Cham- 
ber of Commerce in New St, from 28 
Feb. to 5 Mar. The exhibition entitled 
Silicones for Industry, is being organised 
by Midland Silicones Ltd., and will in- 
clude a daily film show. Invitations will 
be supplied by the company on request 
Che firm's offices are at 19 Upper Brook 
St., London, W.1 


Company to ‘Concentrate on 
Temperature Control 


FOLLOWING the considerable expan- 
sion of their thermostat and temperature 
control business, Rheostatic Co, Ltd., are 
in future concentrating on that side of 
their activity to the exclusion of the 
manufacture of resistors. An announce- 
ment by the company last weekend stated 
that it had been decided to dispose of 
the business connected with the manu- 
facture of unbreakable resistors for 
heavy electrical equipment. Negotiations 
are now almost complete for Metal In- 
dustries Ltd., of Glasgow, to take over 
that side of activities as from | Apr. 
next. Igranic Electric Co., Ltd., one of 
the Metal Industries Group will then be 
responsible for the completion of all 
outstanding orders. 
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Electrical Firm has Course for Sixth-Formers 


THE Federation of British Industries 
contention that industry is not paying 
sufficient attention to the recruitment of 
personnel from public and grammar 
schools has been partially refuted by a 
large electrical manufacturing company 
As reported in these columns last week, 
the Federation issued a booklet criticis- 
ing industry for neglecting the sixth- 
form at those schools as sources of candi- 
dates for managerial and other respon- 
sible positions. A training scheme de- 
signed expressly for that type of boy has 
been inaugurated by the General Electric 
Co., Ltd., and is getting into its stride 
this month. It was actually started last 
September for boys leaving school at the 
end of the last scholastic year who delved 
straight into their chosen careers. Others 
seeking a break between school and work 
start their new training this month 

The object of the new course is to 
train boys for high technological, admin- 
istrative and sales positions. It will ex- 
tend over five years and be divided into 
six-month periods, four of which will be 
spent by the trainees as full-time stu- 
dents at the Birmingham College of 
Technology Ihe intervening time will 
be spent at the company’s establishments 
gaining practical factory experience and 
instruction in management techniques 
and industrial organisation 


Education Brochures 


rYPICAL of the brochures being issued 
by some of the larger firms nowadays 
explaining the education facilities offered 
is one received from Johnson and Phillips 
Ltd. In its 23 pages it sets out the 
company’s courses of practical training 
for graduates in engineering. There are 
plenty of illustrations and a separate 
sheet giving weekly rates of pay offered 

Another issued recently by the Metro- 
politan-Vickers Electrical Co., Ltd., is 
directed to all those in public, secondary 


| grammar and secondary technical schools. 


It is entitled From Schoo! to Professional 
Engineering and differs from the com- 
pany’s previous brochure, The Training 
of the Professional Engineer which was 
intended for those with a university edu- 
cation 


Mr J.D. McKechnie, 
makes one of several 
presentations to em- 
ployees who have 
served McKechnieé 
Bros. Ltd. for over 
25 years, at the third 
annual dinner and 
social evening of the 
Birmingham Branch 
of the McKechnie 
25 Club held re- 
cently. The club has 
two branches, the 
second being at 
Widnes, and a total 
membership of 296 
Among the guests 
was Mr P. Werth- 
muller, of the 
French Trading Co. 


Normal age of entrants will be about 
18, and they will be required to show a 
reasonably high academic standard, but 
personal qualities will also receive de 
tailed consideration. Successful candi 
dates will obtain Nationa! Service defer 
ment and will receive full apprenticeship 
wages. The course will enable them to 
gain exemption from examinations of the 
L.E.E. and Institution of Mechanical 
Engineers 

At present there are about 60 trainees 
at Birmingham University and it is esti 
mated that in about three years’ time 
there will be about 300 taking the course. 
An explanation of this course as well as 
facilities offered by the company to 
University graduates is included in a 
new brochure to be issued shortly and 
entitled “Professional Training in the 
G.E.C.” This will be distributed to 
Universities and a large number of 
public, grammar and technical schools 


MAUDSLEY SCHOLARSHIP 


CLOSING date for entries in respect of 
this year’s Maudsley Scholarship, offered 
by the Junior Instn. of Engineers is 28 
Feb. Purpose of the scholarship is to 
assist young engineers, (they must not be 
over 25) in their technical education and 
practical training. The offer is made 
through the generosity of the Maudsley 
Society 


Arcs Cause Gas Fires 


TWO instances of fires resulting from 
failure to separate gas piping and conduit 
ire reported in the current issue of 
F.P.A, Journal, published by the Fire 
Offices’ Committee Fire Protection As 
sociation. In one case fire broke out 
below floor boards when an electric arc 
formed between steel conduit and a 
compo gas fire where the two crossed 
melted the gas pipe and ignited the re- 
sulting concentration of gas, V.I.R. in 
slip conduit had become trapped at a 
joint and made the conduit alive. The 
other fire was similar in that an arc be 
tween metal conduit and compo gas pip 
ing at a point where they crossed again 
pierced the gas pipe. In this case the 
wiring was beneath ground floor floor 
boards, and an explosion occurred 


Batti-Wallahs’ Meetings 


MANY members of the Batti-Wallahs 
Society have found it difficult to attend 
the usual luncheons held on the last 
Wednesday in the month. It has, there 
fore, been decided to hold some of these 
meetings on the last Thursday in the 
month during the remainder of this year 
The Thursday luncheons have been 
arranged for February, May, September 
and November. In other months the 
lunch will take place on the last Wednes- 
day as hitherto. Incidentally, Batti 
Wallahs should note that the hon. secre 
tary, Mr T. C. F. Bigland, has moved to 
36 Eden Grove, Holloway, N.7. (Tel 
North 4296.) 
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NEWS IN BRIEF 


The Electrical Trades Union is to hold 
its annual conference at Worthing this 
year in the week beginning 16 May. 


Installation of a sound amplification 
unit has been completed by Philips Elec- 
trical! Ltd. at the new spares and service 
department opened at Southall last 
November by Associated Equipment Co 


Exhibitions and Trade Fairs to be held 
in Dusseldorf this year include the Inter- 
national Hotel Trade and Catering Exhi- 
bition opening on 29 April; the Radio 
and TV Exhibition beginning on 26 Aug.; 
and the Plastics Fair between 8 and 16 
Oct 


The new car showrooms of Lookers 
Ltd., in Deansgate, Manchester, have 
been heated electrically by the low tem- 
perature radiant floor-warming system 
designed by Panelec (Great Britain) Ltd., 
Redhill! 


Two new booklets were published last 
week in the Choice of Careers series 
issued by the Central Youth Employment 
Executive. They are on The Sheet Metal 
Worker and Engineering Draughtsman. 


Second edition of their handbook, Coal: 
the Price Structure, has just been pub- 
ished by the F.B.I. It was first issued 
in 1952 but has been revised to include 
the four price revisions which have taken 
place since 

Course on Industrial and Factory Law 
will be given by Mr H. Samuels on 15 
to 17 Feb. under the auspices of the In- 
dustrial Welfare Society at its headquar 
ters at 48 Bryanston Sq, London W.1 


Council of Industrial Design celebrated 
their tenth birthday last week 


Women employees were included for 
the first time in the recent annual award 
of long service certificates at the Hollin- 
wood works of Ferranti Ltd. There 
were 75 who qualified with over 30 years 
service and with 24 men (with 40 years’ 
service) brought the total number of 
awards presented to 270. 


Competitors in the Monte Carlo Rally 
who started from Glasgow on Monday 
each received a universal inspection lamp 
presented by Siemens and British Central 
Electrical 

Jubilee Ladies Evening of the Birming- 
ham Electric Club will (ake place at the 
Grand Hotel on 4 Mar 


Three-day residential study course on 
the Use of Statistics in Personnel Man- 
agement is being arranged by the Institute 
of Personnel Management. It will take 
place at the Coburg Court Hotel, London 
W.2, from 3 to 5 Feb. 


Ekco Social and Sports Club took 800 
children to Harringay Arena, The outing 
took the place of the usual children’s 
Christmas Party. 


The G.E.C. announce that their Fraser 
and Chalmers Engineering works has 
received a contract from Colvilles Ltd., 
for a 500 ton per hour capacity ore 
handling plant. 








ELECTRIC SUPPLY NEWS 





Bathavon 

At the inquiry into the application of 
the South Western Electricity Board to 
erect overhead lines in the Limpley Stoke 
valiey at Bathford, Mr G. March, estate 
agent to the Board, said rural electrifica- 
tion could only be done efficiently and 
economically by the use of o.h. lines 
In this case, the lines were required to 
provide electricity for a new farmhouse 
and to Warieigh Lodge. A total length of 
about 360 yards was involved. In Nov. 
the County Council planning authority 
intimated that they would not object to 
o.h. lines. Mr A. Farmer, the Board's 
district engineer, said the cost of the 
original scheme was £448, but it would 
rise to £540 if a section was placed 
underground. Mr S. G. Foxton-Price, 
clerk to Bathavon R.D.C., emphasised 
that the council were doing everything 
they could, as they were required to do, 
to protect the beauty of the valley and 
its surroundings. The council were of the 
opinion that all the lines in this scheme 
should be underground, but had com- 
promised in this matter, and were only 
objecting to the particular stretch of line 
between Warleigh Lodge and the newly 
erected farmhouse. The Council took 
the view that it was not unreasonable to 
expect people now requiring an electricity 
supply to make some persona! sacrifice 
by way of a contribution towards the 
additional cost of “undergrounding” the 
cable, and so retain the existing pleasant 
character of the locality. Mr A. H, F 
Linton, deputy chief engineering inspec 
tor, Ministry of Fuel and Power, con 
ducted the inquiry. Th® decision wil] be 
given later. 


Bradford-on-Avon 

The suggestion that the disused canals 
of the country might be drained and 
used as ready-dry beds for underground 
cables was made at a meeting of the 
Bradford-on-Avon U.DC The council 
were considering an application by the 
Southern Electricity Board to erect a l.t 
line to supply Holt Road Farm (which 
was subsequently approved). Mr O. F 
Brown, a member of the Housing Com 
mittee, said placing cables in the disused 
canals would solve the problem of the 
ncreasing number of overhead lines 


Eastern Board 

A total of 496,923,000 units were pur 
chased by the Eastern Electricity Board 
during the month of October, an increase 
of 5:1% compared with the same month 
of 1953. The Board's aggregate maxi 
mum demand since 1 Apr. is so far 9°99 
up. We have already reported that a 
record total of 6,757 consumers were 
connected during Oct. Of that figure 
the Essex sub-area made the largest con 
tribution—2,343, including 32 farms, 
while in the Northmet sub-area 1,778 
consumers were added. 


Eire 

Five new areas have been selected for 
link-up under the rural clectrification 
scheme in Galway district by the Elec- 
tricity Supply Board The areas are 
Kiltulla (near Athenry), Kilcoona (near 
Headford), New Inn, Belclare, and Cree- 
vagh, Co. Mayo. It is expected that the 
link-up will be completed within six 
months, and work will start in the first 
area, New Inn, in a few weeks, Between 
1,400 and 1,500 houses will benefit 


Kent 

The gathering together of dozens of 
swans on the dykes and ponds around 
Romney Marsh has been the cause of 
recent failures in the electricity supply, 
officials of the South Eastern Electricity 
Board have stated, Several birds have 
been found electrocuted after flying into 
the overhead cables But neither the 
Romney Marsh R.D.C. or the New 
Romney T.¢ with the ex- 
planation and feel that something more 
could be done to restore supplies quicker 
in such instances. 


are satisfied 


S.E. Seotland 

By the end of Mar., 1959, it is estim- 
ated that 70% of the farms in the area 
of the South East Scotland Electricity 
Board will have electricity. This estimate 
is based on the assumption that £402,000 
(the budget figure as subsequently ad 
justed for 1954-55), was spent annually 
during the next five years on rural de- 
velopment. In giving this information 
at a meeting of the area consultative 
council, the Board emphasised that the 
percentage was an average figure for the 
area as a whole, and would vary from 
sub-area to sub-area. As regards other 
rural premises, it was more difficult to give 
an estimate of the position at 31 Mar., 
1959, but it was probable that between 
70%, and 80% of rural houses would be 
connected at that date 


LIGHTING SCHEMES 


Barnstaple. T.C. have approved in 
principle a scheme for improved lighting 
from Newport Rd to the borough 
boundary with Bishoptawton, to cost 


£2,168 


Doncaster. Improved lighting is 
planned for 13 streets in the next fin 
ancial year, at a cost of £10,890 

Grantham. The divisional road en 
gineer has indicated that he is prepared 
to* support an application for loan 
sanction to convert the remaining gas-lit 
streets to electric lighting, except Gonerby 


Rd 


Ramsgate. I.C. has received Minis 
terial consent to the borrowing of £3,643 
for street lighting on the Newington 


estate 








COMPANY ACTIVITIES 


- 





ULL marks go to Mr R. L. Prain 

head of some of the leading 
Rhodesian copper producers, for calling 
attention to a copper price probe. 

In conjunction with the Commonwealth 
he is trying to clear up the unsatisfactory 
position of two world prices for copper. 
On the one hand there is the Common- 
wealth price which is based on London 
Metal Exchange dealings, which is be- 
tween £40 and £50 dearer than the 
American price. Producers dislike the 
high price of copper in London because 
it may lead to the trade using substitutes. 
First reaction has been a setback in the 
price of copper from the recent peak of 
£307 a ton, which compared with around 
£211 a ton on the first day in early 1953 
when copper was handed back to the 
London Metal Exchange. I don’t think 
the London Metal Exchange is entirely to 
blame. Unfortunately its members deal 
only in residual quantities of copper 
which are left in the free market after 
big international standing contracts have 
been fulfilled. 

The same applies in America, of course, 
but there, the price policy is controlled 
by the powerful producers who can hold 
up the price when it is likely to fall, and 
can hold it back-—-as at present—when 
it would be likely to rise. Anything 
which provides our industry with more 
stable copper prices at lower levels, is to 
the good, for at a 20% premium paid 
for our copper we are competing in the 
export market at a distinct disadvantage. 

Another excellent and record year by 


R. B. Pullin is marred only by the fact 
that shareholders may have to wait for 
benefits until the company’s new expan- 
sion plans get into full operation. 
Recently Pullins have undertaken the 
manufacture of electro-medical appara- 
tus, through the acquisition of Stanley 
Cox, which may well account for part 
of the 43% rise in the group's profits to 
£143,000 for the year to September last. 
A new electronics division has also 
been installed recently. The latest balance 
sheet is awaited with interest so that the 
liquid position can be assessed. The pre- 
vious balance sheet showed that the 
group had emerged from a period of 
overdrafts to a position showing a com- 
paratively small cash balance of £35,000. 
Dividend is maintained at 15% for the 
fifth year in succession. It is covered 
over four times by earnings after an un- 
stated charge for E.P.L. 

Vast strides are being made to electrify 
and mechanise office routine. Group 
profits of British Tabulating Machine Co. 
jumped last year from £630,619 to 
£748,672. Dividend is raised from 8%, 
to 9%, which is a straight comparison, 
as 356,250 shares issued on a rights basis 
last Oct. and 168,750 shares allotted to 
the Finance Corporation of Industry do 
not rank for the final payment of 6% 
now being made. Last year’s increase in 
profit which was nearly £120,000 com- 
pared with an increase of £43,000 in the 
previous year may be the “shape of 
things to come.”—From our City Cor- 
respondent, 





British Industrial Plastics Ltd. 

The group profit for the year ended 
30 Sept last is £762,735, compared with 
£441,987 for the previous year. The net 
profit figures are £265,878 and £104,120 
respectively. The final dividend of 
124% on the larger capital makes a total 
of 20% for the year, 


Electric and Musical Industries Ltd. 

The directors announce they have 
entered into a contract to purchase the 
majority of the 476,230 Common Shares 
of Capito! Records, Inc., of California, 
U.S.A., at the price of $17.50 per share, 
and are offering to purchase the balance 
of the Common Shares at the same price. 
Treasury consent to the provision of the 
necessary dollars has been obtained. 
Further information concerning the trans- 
action and arrangements for financing 
the purchase will be announced in due 
course, but it is not anticipated that they 
will involve any issue of additional 
Ordinary capital of E.M.1. 


English Electric Co. Led. 

It has been disclosed that negotiations 
are proceeding with Vulcan Foundry, 
Ltd., and its subsidiary Robert Stephen- 
son and Hawthorns (manufacturers of 
locomotives) for the acquisition by 


English Electric of all. the Vulcan 
Ordinary shares and that part of the 
subsidiary company’s Ordinary shares 
held by the public, 


Lindley Thompson Transformers 
(Holdings) 


The trading profit, after all charges, but 
before taxation, for the year ended 30 
Sept. last is £97,969, compared with 
£82,618 for the previous year, The divi- 
dend is again 124%. Taxation absorbs 
£50,021 (£45,604). 


Marco Refrigerators’ Ltd. 
Concentrating entirely on commercial 
refrigeration, this company reports an 
increase of 25% in the value of sales 
during the year ended 30 Sept., and this 
with a fall in wee (The sales increase 
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of the whole commercial refrigeration 
industry was 10%). Mr E. G. Batt, the 
chairman, states that in the current 
financial year business is continuing at 
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an even more gratifying level. The com- 
pany’s home distribution organisation 
has been strengthened and overseas oper- 
ations considerably expanded. Al! activi- 
ties are now concentrated at Manor 
Works, Streatham, the Byfleet works 
having been disposed of. The net pro- 
coeds of that sale fell short of the book 
values, inclusive of adaptations and im- 
provements by £33,248. 


Negretti and Zambra Ltd. 

‘The net profit, before taxation, for 
the year to 30 Sept. last, is £265,824 
(£252,785). A final dividend of 10% 
makes a total of 13% on the capital 
doubled by a scrip issue, compared with 
the equivalent of 114% previousiy. 


Parnall (Yate) Led. 

This concern has acquired all the 
shares of Thor Appliances Ltd., from the 
Thor Corporation of Chicago, it is 
announced. For some time now, Parnall 
(Yate) have made under licence from the 
Chicago firm the Thor automatic wash- 
ing machine which has been distributed 
here by Thor Appliances Ltd. Other 
details are reported on page 1235. 


R. B. Pullin and Co. Ltd, 

For the year ended 30 Sept. last, the 
group profit is £141,578, compared with 
£98,703 for the previous period. With 
a final dividend of 10%, the total distri- 
bution for the year is again 15%. 


Radio Rentals Ltd. 

The company’s television business was 
still further increased since the end of 
the financial year at 31 Aug., and al- 
though production has been materially 
stepped up the demand still outstrips the 
company’s supply, Mr P. Perring-Thomas, 
chairman, states. 


Dividends Declared 

Cables Investment Trust. Interim of 
3% (same) but on larger capital. 

Globe Telegraph and Trust Co, Interim 
3% (same). 

Hackbridge Cable Holdings. 
of 74% (same). 


Say", OF THE WEEK 


“Although most showrooms give fairly 
adequate attention to consumers’ ques- 
tions, our impression is that in compari- 
son with the advances made by other 
branches of retail trade, the electricity 
showroom does not now occupy the lead- 
ing place it should in the average town.” 

. in the evidence given by the E.P.E.A. 
to the Herbert Committee. 

“Britain should not try to compete in 
the low standards of production. These 
should be left to the peoples of the world 
who do not possess the genius and ability 
of our people.” . . , SiR GEORGE NELSON, 
addressing the Bradford Textile Society. 

“If we are to regain and retain our pre- 
eminent position in rail transport, with all 
the internal advantages and external trade 
which that implies, electrification must 
be our answer.” . J. S. EB. RUNDLE, 
secretary, Associated Electric Traction 
Equipment Manufacturers, in the 
Financial Times, 


Interim 
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Write now for this new publication 


FERRANTI LTD - HOLLINWOOD -° LANCS 
London Office: KERN HOUSE ° 36 KINGSWAY W°C’2 
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GREAT BRITISH ACHIEVEM EMTS 


To Serve the Worlds Air Routes 


bd 
/ a"t 


RENFREW FOUNDRIES ~ 


LIMITED SUPPLIERS OF ALUMINIUM (@ASTINGS 
TO THE AIRCRAFT IN DUSTRY 


Frelephone HALFWAY 3391 
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COMMERCIAL INFORMATION 





Contracts Open at Home... 


Dates given are the final for receipt of 
tenders unless otherwise stated. 
21 Jan.—Beckenham T.C, Jobbing work 
in electrical trades in year from 1 Apr. 
See 6 Jan. issue, 
21 Jan.—Dundalk U.D.C, Two pumping 
units with accessories for water supply 
augmentation scheme.—See 2 Dec. issue. 
21 Jan.—Hastings T.C, Wiring at West 
St. Leonards schools.—See 13 Jan. issue. 
21 Jan.—Luton T.C. Installation at 32 
Guildford St.—See 6 Jan. issue. 
21 Jan.—Wanstead and Woodford T.C. 
Installation of blended lighting along 29 
roads.—Advertised in 6 Jan. issue. 
22 Jan.—Alnwick R.D.C. _ Installation, 
cookers, and washboilers for dwellings 
at Craster and Hauxley.—See 13 Jan. 
issue, 
22 Jan.—Bath T.C, Cables, lamps, contro] 
gear, street lighting columns, lanterns, 
etc., in year from 1 Apr.—See 6 Jan. issue. 
22 Jan.—Manchester T.C, Switches, con- 
duit tubing, insulation tape, cable, etc.— 
See 6 Jan. issue. 
22 Jan.—Seaton Valley U.D.C, Installa- 
tion in 21 bungalows at New Hartley. 
See 13 Jan. issue. 
22 Jan.—Stockport T.C, 
schools in year from 1 
Jan. issue. 
24 Jan.—Co. Kerry. Laying of cable 
from county hospital, Tralee, to clinic 
and nurses home,——See 13 Jan. issue. 
24 Jan.—N., Ireland. Installation in 12 
dwellings at Lurgan.—See 13 Jan. issue. 
24 Jan.—Lanarkshire. Installation in fire 
station at Lanark.—See 16 Dec, issue. 
24 Jan.—Newcastle-on-Tyne, Electric 
cargo-grabbing cranes at Albert Edward 
Dock.—See 2 Dec. issue. 
25 Jan.—Flint T.C. Installation in 17 
dwellings on Castle Ward Site.—See 13 
Jan, issue. 
25 Jan.—N. Ireland. Installation at Moat 
primary school, Lisnaskea.—See 6 Jan 
issue. 
26 Jan.-Dublin, 
Nationa! school.—-See 13 Jan. issue. 
26 Jan.—Hackney B.C. Lamps for street 
lighting in year from 1 Apr.—See 13 Jan. 
issue. 


26 Jan. 


Lamps for 
Apr.—See 13 


Installation at Lusk 


Swinton and Pendlebury T.C. 
Concrete columns, bracket arms and 
wiring, lanterns, lamps and auxiliary 
equipment for Agecroft Rd.—See 13 Jan. 
issue, 
27 Jan.—Co. Antrim. Electrical installa- 
tion in Drumadoon primary school at 
Cloughmills, Ballymena. Education 
Office, 475 Antrim Rd, Belfast, 
28 Jan.—Baildon U.D.C, Street lighting 
columns and mercury vapour lamps, etc. 
See 13 Jan. issue. 
28 Jan.—Belfast T.C. Various supplies 
required by Electricity Dept.—Advertised 
in 6 Jan, issue. 
28 Jan.—Bethnal Green B.C, Lamps in 
year from 1 Apr.—See 13 Jan. issue. 
28 Jan.—Coseley U.D.C. Electrical in- 
stallation in 300 houses on various 
estates. Apply to J. C.. Roper, clerk of 
council, Council House. by above date. 


E 


28 Jan.—Yeovil T.C. Steel columns with 
tungsten lamps, lanterns, etc, for street 
lighting on Larkhill estate-—Advertised 
in 6 Jan. issue. 
29 Jan.—Barry T.C. Electrical goods in 
year from 1 Apr.—See 13 Jan. issue. 
29 Jan.—Bedlington (Northumb) U.D.C. 
Electrical goods during year from 1 Apr. 
—See 23 Dec. issue. 
29 Jan.—Edinburgh T.C. Lamps for S.E. 
Hospital Board, in year from 1 Apr.- 
See 13 Jan. issue. 
29 Jan.—Havant and Waterloo U.D.C. 
Cable and fittings in year from Apr.- 
See 13 Jan. issue. 
29 Jan.—Co. Louth, Electrically operated 
pumping units, 10,000 g.h.p, capacity for 
Ardee water supply. —See 23 Dec. issue. 
29 Jan.—Prestwich T.C, Equipment and 
lamps required during year from 1 Apr. 
-See 23 Dec, issue. 
29 Jan.—Runcorn R.D.C, Columns, 
bracket arms, catenary suspension section, 
lanterns and lamps at Frodsham and 
Helsby.—Advertised in 6 Jan, issue. 
29 Jan.—Swansea T.C, Supply and in- 
stallation of one 2-5 kW automatic diesel 
alternator set etc at Upper Lliw reservoir, 
T. Price, Borough Water Engineer and 
Manager, Guildhall. 
29 Jan.—West Lothian. Electrica! instal- 
lation in 44 houses at East Whitburn 
Apply to J. Calder, county clerk, County 
Bldgs, Linlithgow, by above date. 
31 Jan.—Aireborough U.D.C. Heating 
branch library at Guiseley.—See 30 Dec. 
issue. 
31 Jan.—Bridgwater T.C. Supply of elec- 
trical fittings, cables, etc., in year from 
1 Apr. Borough Architect, Town Hall. 
31 Jan.—Durham. Electrical installa- 
tions in Bishop Auckland St. Ann’s C.E., 
Medomsley Edge county and Willing- 
ton C.E. schools. Apply by above date 
to G.R, Clayton, County Architect, Court 
Lane 
31 Jan.-Huddersfield T.C. Various 
lamps and cables in year from 1 Apr. 
See 6 Jan. issue. 
31 Jan.—N., Ireland. Supply of electrical 


requirements in year from 1 Apr. for 
Tyrone and Fermanagh Hospital Manage- 
ment Committee, Secretary, Tyrone and 
Fermanagh Hospital, Omagh. 

31 Jan.—N. Ireland. Supplies of steel 
conduit, lamps, cables, electrodes, etc., for 
Ulster Transport Dept. in year from 1 
Apr. Tender forms from Stores Superin- 
ae Dunrue St, Belfast, at Is. 
each 

31 Jan.—West Riding. Rewiring at Batley 
Birstall infants’ school.—See 13 Jan, issue, 
1 Feb.—Mariborough T.C. Supply and 
installation of group A street lighting, 
including concrete and steel columns and 
electrical equipment, along about I} 
miles of trunk road A.4. H. C. Yeoman, 
Borough Engineer and Surveyor, } The 
Green, Deposit £2. 2s. 

1 Feb.—Weymouth and Melcombe Regis 
T.C, Four electrically driven pumping 
sets for main drainage of Preston,—See 
13 Jan, issue. 

2 Feb.—Glasgow. Supply of electric 
lamps in year from 1 Apr. required by 
Glasgow Div. of Scottish Gas Board, 30 
John St, 

2 Feb.—Neath R.D.C. Supply and erec- 
tion of 89 class A concrete and steel 
columns and 140 W sodium lamps with 
auxiliary gear and wiring along trunk 
road A.48. Engineer and Surveyor, 18 
Orchard St. Deposit £2. 2s. 

2 Feb.—Southwark B.C. Supply of lamps 
required, Documents from Town Hall, 
Walworth Rd, S.E.17. 

3 Feb,—Belfast T.C. Two electric level 
luffing, slewing and travelling coal un- 
loading cranes for Power Station West. 
~—~Advertised in 30 Dec. issue, 

4 Feb.—Cardiff. Electric cables, lamps 
and fittings required by Hospital Manage- 
ment Committee in year from 1 Apr. 
Supplies Officer, City Isolation Hospital, 
Canton, Cardiff. 

5 Feb.—Caerphilly U.D.C. Supply, erec- 
tion, etc. of 114 group A lighting stan- 
dards with 140 W sodium lamps, lanterns, 
etc. along A.469. Engineer and Surveyor, 
Council Offices. 

4 Feb.—Chester-le-Street R.D.C. Elec- 
trical fittings, conduit, cable, etc. wanted 
for 89 houses at Lumley, 28 Bungalows 
at Sacriston and 17 houses at Pelton. 





“Espresso” type coffee makers, suppliers 
of? §.W.B.—Riservato Partners Ltd., 
10 Dean St, W.1; Accessories Elec- 
trical Supplies (Wholesale) Lid., 127 
High Rd, 

Food vo be oan will drill and buff, 
makers of? J.M.—Vactric Lid., 196 
Sloane St, S.W.1. 

4 h.p. turbo-generator for lighting steam 
locomotives—-steam supply saturated at 
120 to 180 Ib p.s.i., makers of? E.D 
Turney Turbines Ltd., High Mead Hse, 
Station Rd, Harrow. 

Window fixing fan-heater with about a 





Your Queries Answered 


Readers are invited to make'use of our free enquiry department{which 
wide resources including an index of trade information with over 100, 


A Selection from the 117 queries answered this week 


entries 


400 W heater, makers of? M.I.—An item 
which fits this description was made b 
Fractional H.P. Motors Lid., West Heat 
Works, Rookery Way, N.W.9, many 
years ago. 
Cooker control unit incorporating a 
time switch, makers of? T.B.C.—Metal- 
form Ltd., 258 Grays Inn Rd, W.C.1 
“Warmex” blankets, makers of? T.F 
Warmex Lid., 375 Milton Rd, Cam- 
bridge. 
“Bunnie” incinerators, makers of? L.B 
Wandsworth Electrical ~~ Co., Lid., 
136 Cromwell Rd, S.W 
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Council's Architect, F. Bowman, Estate 
Office, Great North Rd, Birtley. 
5 Feb.—Consett U.D.C, Lamps for street 
lighting in year from 1 Apr.—See 13 Jan. 
issue. 
5 Feb,—Ryton U.D.C. Electric lighting 
and heating in 58 houses at Eden Dale, 
Crawerook. Surveyor, Council Offices. 
5 Feb.—Swansea 1.C, Lamps, steel and 
concrete pillars and lighting equipment in 
year from 1 Apr.-Advertised in 30 Dec. 
issue, 
1 Feb.—Dundee T.C. Supply of poles, 
lanterns, auxiliaries, cable and _ switch- 
gear for street lighting. Public Lighting 
Engineer, 46 Dens Rd. 
7 beb,—Stoke-on-Irent T.C, Supply of 
lamps during six months from 1 Apr. 
City Surveyor, Licey # Hall. 
7 beb.—Warrington 1.C. Concrete light- 
ing columns included in list of supplies 
wanted in year from 1 Apr. Borough 
Engineer and Surveyor, Town Hail. 
7 Feb.—Winchester. Hospital Manage- 
ment Committee require supply of 
electric lamps for 14 hospitals in year 
from 1 Apr. Supplies Officer, Royal 
Hampshire County Hospital, Winchester. 
9 Feb.—Newark-on-Irent T.C. Rewiring 
and installation at town hall.—-Adver- 
tised in 13 Jan, issue, 

10 Feb.—Manchester 1.C, Electrical in- 
stallation in home for aged people in 
Chapman St, Garton. City Architect, 
P.O, Box 488, Town Hall. 
12 Feb.-Wembley 1.C, Seven pedestrian 
controlled electric trucks, Maintenance 
and Transport Engineer, Town Hall. 

14 Feb.—-Darlington 1T.C. Improved 
street lighting along North Rd (A,1) 
comprising changeover from mercury to 
sodium vapour lamps and provision of 
extra units consisting in all of 156 group 
A units of 140W lamps, Borough Sur- 
veyor, Town Hall. Deposit £2--Adver- 
tised in this issue, 

14 Feb,—-Hawick T.C, ! 
and mercury vapour lighting equipment 
along trunk road A.7,-—-See 13 Jan. issue, 
14. Feb.—Huntingdon T.C, Electrical 
plant in pumping stations.—See 6 Jan. 
issue, 

15 Feb.—-Belper U.D.C. Six sewage 
pumping sets.—See 30 Dec, issue, 

19 Feb,—Stanley U.D.C. Supply of 73 
group A 400W high pressure mercury 
vapour lamps lanterns and control gear, 
and supply and erection of concrete 
columns, for Bradford Rd, A690. Engin- 
eer and Surveyor, Council Offices, Coach 
Rd, Outwood, nr. Wakefield. 

22 Feb.—Preston T.C. Installation at 
Ribbieton Hal! school,—See 13 Jan. issue. 
26 Feb.—Stockport T.C, Supply of elec- 
trical laboratory equipment for Stock- 
port College. Director of Education, 
Town Hall, 

5 Mar.—Co, Mayo. Supply and installa- 
tion of sewage oman plant in Kiltim- 
agh sewerage scheme R. Ryan, con- 
sulting engineer, | Montpellier Terrace, 
Galway. Deposit £5. 5s, 

No date stated—Jarrow TC. Con- 
ractors willing to supply. electrical 
materials in year from 1 Apr. invited to 
apply for inclusion on ap ~ tag list to 
Borough Engineer, Town 

No date stated.-N, of teeta’ HLE. 
Board. 11°kV power and auxiliary cables 
for Ceannacroc power station.-Adver- 
tised in 13 Jan. issue, 
No date stated-—-P! 
willing to supply amps to local hos- 
pitals during 1955 invited to contact Sup- 
lies Officer, L. S, Richardson, Plymouth 

ospitals, 10 Nelson Gardens, Stoke, 
Plymouth. 


Steel standards 


Contractors 
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PRICE 


of cable metals 
and other materials 
Figures quoted are the official prices ruling on Tuesday, 18 January 








COPPER, eee ape A putttomens) 
LEAD, refined pig. min. sat 7% oorey (cum) 
months) 


TIN, refined, min. 7” 78% purity (etcament) 
months) 


ALUMINIUM, ee 99-99. 5% .. 
ZINC, virgin, min. 98% purity (cash). 
(3 months)... 


RUBBER No. |, RSS. eters ’ 
e cif, basis, ports. Mar. (per ib.) 
ARMOURING: 
Galv. Stee! Wire (0-104 in.) ... 
Mild Sceei Tape (0-014 in.) 


Weekly Price 
£ per ton change £ __ last year £ 


299 ~6 220 
279% - 209 
1034 - 82 
1034 - 824 
692 655 
693 625 
163 156 
841 70 
83) 69 
2844. yee 174d 
284d. sae 174. 


524 54 
44 40 








and Overseas 


Details of items marked * may be obtained 
on application to the Buard of Trade, Lacon 
House, Theobaids Rd, W.CA, quoting 
reference. 
7 Feb,—india, Tenders (specif. EB/P.6/9) 
invited for various line materials includ- 
ing airbreak switches, V.I.R. cables, fuse 
switches, |.t. insulator sets, etc. Secretary, 
Madhya Pradesh Electricity Board, 
Seminary Hillis, Nagpur. B.o.T, (Ref.: 
ESB 30048/54),* 
9 Feb,—-South Africa. Supply of electric 
motor driven, direct coupled, horizontally 
sp.it casing, centrifugal pump, for Stores 
pt. of S. African Railways. Chief 
Stores Superintendent, P.O. Box 8617, 
Johannesburg. Tender No. F 8685. B.o.T. 
(Ref.: ESB 169/55).* 
14 Feb.—Australia, Electricity Commis- 
sion of N.S.W. invites tenders (No. 378) 
for supply of six auto transformers 11/22 
kV including testing and maintenance for 
a year. B.o.T, (Ref.: ESB 30155/54).* 
15 Feb.—Egypt. Supply of insulated 
cables and accessories for Director, Fac- 
tory 99, 7 Sharia Gemei, Garden City, 
Cairo. Documents at £E5. B.o.T. (Ret.: 
ESB 30193/54).* 
15 Feb.--Uruguay. Supply of various 
meters and testing instruments, trans- 
formers, switches, sockets, lamps, relays, 
etc., for assembly of substations and 
switchboards.  Usinas Electricas y los 
Telefonos del Estado. B.o.T. (Ref.: ESB 
30160/54).* 
15 Feb.—-Uruguay. Supply of 7,500 insu- 
lated electric conductors under Spec. No. 
980 for Administracion Nacional de 
Puertos, B.o.T. (Ref.: ESB 495/55).* 
17 Feb.—-ITrag, Directorate General of 
Municipalities, Baghdad, require supply 
and erection of diesel electric generating 
set 150 kW, a.c. 400/230 V, 3-phase, 50 c/s 
with control panel, for Hai. B.o.T. (Ref.: 
ESB 31/55).* 
20 Feb.—1raq. Supply of 100 kW generat- 
ing set—level compound wound d«., 
three-wire 460/230 V—for Qalat Sukar. 
Directorate General of Municipalities, 
Baghdad. B.o.T. (Ref.: ESB 32/55).* 
21 Feb.—tIragq, Supply and erection of 2 
diesel electric generating sets of 100 kW 
output each at 460/230 3-wire, contin- 
uous current, switchboard, engine auxili- 
aries, etc. Directorate General of Munici- 
lities, Baghdad. B.o.T. (Ref.: ESB 
3/55).* 
22 Feb.—traq. Tenders invited for supply 
and erection of 250kW diesel electric 
generating set at 460/230 V 3-wire, con- 
tinuous current, with switchboard, engine 
auxiliaries etc. Directorate General of 


Municipalities, (Ref.: 
ESB 34/55).* 

26 Feb.—traq. Directorate General of 
Municipalities, Baghdad, require supply 
and erection of 2 diesel electric generat- 
ing sets of 10OOkW and 50kW output at 
230 V, 2-wire, continuous current, switch- 
board, engine auxiliaries etc. B.o.T. (Ref.: 
ESB 35/55).* 

27 Feb.—traq. Directorate General of 
Municipalities, Baghdad, invite tenders 
for supply and erection of 100kW and 
50 kW diesel electric generating sets each 
a.c. 400/230 V, 3-phase 50 c/s and with 
contro! panel. B.o.T. (Ref.: ESB 36/55).* 
28 Feb.—Iraq. Supply and erection of 
two 100 kW and one 50 kW diese! electric 
generating sets, a.c. 400/230V, 3-phase 
50c/s including switchboard etc. Direc- 
torate General of Municipalities, Bagh- 
dad, B.o.T, (Ref.: ESB 472/55).* 

1 Mar.—Egypt. Factories Inspectorate of 
Min. of War requires |.t, sub-distribution 
boards. Director, Factory 99, Sharia 
Gemei, Garden City, Cairo. B.o.T. (Ref.: 
ESB 30192/54).* 

1 Mar.—india, Govt. of Andhra’s Elec- 
tricity Dept invites tenders (Spec. A 155) 
for supply of 66kV and 33 kV power 
transformers for substations in Tunga- 
bhadra, Chittoor, Nellore amd Machkund 
schemes, Superintending Engineer, 20 
Rutland Gate, Nungambakkam, Madras. 
B.o.T, (Ref.: ESB 256/55).* 

1 Mar.—tIraq. Tenders invited by Direc- 
torate General of Municipalities, 
Baghdad, for 100 kW diesel electric gen- 
erating set, 230 V 2-wire continuous 
current with switchboard etc, B.o.T. 
(Ref.: ESB 473/55).* 

2 Mar.—traq, Directorate General of 
Municipalities, Baghdad, require two 
100 kW diesel electric generating sets and 
one 50 kW set, a.c. 400/230 V 3-phase, 
50 c/s with switchboard etc. B.o.T. (Ref.: 
ESB 474/55).* 


Baghdad. B.o.T. 


Contracts Placed 


Barking T.C. Installation in phase 2 of 
new town hall, F. H, Wheeler and Co., 
Ltd. (estimated cost £3,750); and provi- 
sion of switchgear and transformer at 
joint pumping station, Metropolitan- 
Vickers Co,, Ltd., £2,915. 

Glasgow T.C. Supply of lead covered 
cable for transport dept., Scottish Cables 
Ltd., £7,881. 

Luton T.C, Installation in phase | of 
College of Further Education, D. Thom 
son and Sons (London) Ltd., £21,039. 
Mansfield T.C. Street lighting equipment 
for streets included in third-year pro- 
gramme, British Thomson-Houston Co., 
Ltd., £4,859. 
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BUSINESS 


Home 


Barking T.C. Gardiner and Theobald of 
49 Bpeaiord Sq, Lonaon, W.C.1, wili prob- 
ably be quanuly surveyors for proposed 
lhames view county intants’ schvoi, 
Barrow-in-rurness 1.0. Erection of 
Wainey county junior school in Mill 
Lane, Wa.ney island. Borough Engineer, 
lown Hall. 

B,ackoura. Scapa Dryers Ltd. propose to 
erect omices trontuung Seions Rd and 
Franklin Rd. 

Blym 1.C. riouse erection being planned 
as tollows: 165 in Gordon kd, 41 in 
Laverock Hall Rd, 24 in Newsham Rd, 
29 in Patterdale Kd, and 50 at Seaton 
Siuice. Also, Mr G. W. Wells, Links Kd, 
garage proprietor, is planning construc- 
tion of garage and dance hali on site of 
his present garage. Cost will be between 
£25,000 and £30,000. 

Bolton 1.C, Erection of Smithills county 
secondary modern school. Borough 
Engineer and Surveyor, lown Halli, 
Brighouse (Yorks), Expenditure of 
£55,321 approved tor erection of Cliffe 
Hill primary school. 

Chester, 1.ans to oe prepared for second- 
ary modern school at Hoole, 
Cockermouth R.W.C, P.ans approved for 
18 houses at Oughterside and 68 on 
Broughton Moor brickworks site. First 
instaiment of latter will comprise 30 
houses, 

Coline T.C. Erection of 24 houses on 
Licxhill estate, Architects, George Brown 
and Partners, Brune! House, Coilege 
Green, Bristol. 

Dariingion 1.C. Work to start in spring 
on construction of laboratories and 
workshops as first instalment of new 
technical college. 

Dewsbury (Yorks), Revised sketch plan 
approved for new R.C. modern school 
to be built at Birkenbanks. 
Drogheda 1T.C. Construction of 110 
houses in Platten Rd. P. Magee, town 
clerk, Courthouse, 

Eliesmere Port U.D.C. Construction of 
102 houses on North Whitby estate. 
Engineer and Surveyor, Queen St. 
Felling (Dur). More houses to be built 
on Leam Lane estate. Plans provide for 
124 houses and five blocks of flats num- 
bering 30 dwellings. 

Fleetwood (Lancs), It is proposed to 
erect a Marine Pavilion at estimated cost 
of between £55,000 and £60,000. 
Glendale R.D.C, Erection of 27 houses in 
Milfield scheme. Surveyor to Council, 
council offices, Wooler, Northumberland. 
Grantham T.C. Tenders to be invited 
for erection of 46 houses, 

Hampshire. Erection of secondary schoo] 
at Fordingbridge. County Architect, The 
Castle, Winchester. 

Hartlepool T.C. Tenders to be obtained 
for erection of two blocks each of 30 
houses. 

Haverfordwest. Approval given to erec- 
tion of infants’ school at Mount Airey, 
Merlins Hill. 

Hinckley U.D.C. Fifty-two flats to be 
built in district. 

Hull T.C. Application to be made to 
borrow £94,000 for Great Field county 
primary school No. 1, and £56,854 for 
junior dept of Thanet county primary 
school, Also sketch plans approved for 
block of offices adjoining Ferensway bus 
station for Corporation Transport pt. 
costing about £70,000. 

Kingston (Sur), Approval granted for 
new wing at County Hall estimated to 
cost £120,000. 


Liverpool, Kraft Foods Ltd., of Hayes, 
Middiesex, to buy 5U-acre site on Kirkoy 
trading estate tor factory, Work to begin 
as s000 as possib.¢. 

Manchester 1.0. Further instalment of 
improvements at Ducie secondary tech- 
nical school for girls involves electric 
lignting installation. Cost estimated at 
£1,305. 

Mayo (Eire), Schools to be built during 
1955 at inver (nr Belmuilet), Kilkelly and 
Ballinrobe. 

Midaiesbrough. Work expected to start 
early this year on new schools at Park 
End and Ladgate. Each is estimated to 
cost £106,000, 

Newcastle-on-Tyne. Regional Hospital 
Board is planning to build new hospital 
on Town Moor to replace St. Mary 
Magdaiene Hospital. 

Newcastle-on-lyne T.C, Erection of 852 
flats in three storeys on Longbenton 
estate, City Architect, 18 Cloth Market. 
Norfolk. A total of 16 schools. are 
included in the county's secondary 
modern school programme. Starting dates 
have been given. 

Northants. trimary school proposed on 
Exeter estate, Corby, and Hazel Leys 
secondary modern school at same, 
Northumberland. Permission sought to 
build secondary modern schools at Ponte- 
land, Haltwhistle, Morpeth, N. Sunder- 
land, Alnwick and Tweedmouth. Tenders 
invited for erection of Longbenton 
county primary, Bedlington West county 
secondary and Bedlington Stead Lane 
county infants schools. County Archi- 
test, C. C, Brown, County Hall, New- 
castle. 

Oxford. United Oxford Hospitals Board 
of Governors have approved provision of 
accommodation at Radcliffe Infirmary for 
medical school of the University, Cost 
estimated at £426,000, 

Portsea. J, V. Nisbet, Portsmouth Brew- 
ery, Portsmouth, is architect for proposed 
store and laboratory of Brickwoods Ltd. 
Richmond (Yorks) R.D.C. Discussions 
taking place with War Dept. on proposal 
to build some 500 houses for civilian 
workers in view of developments at Cat- 
terick Camp, 


PROSPECTS 


South Shields T.C, lt is proposed to erect 
aoout 350 nouses in Kagian, Adelaide 
and Brunswick Sts. : 
Stoworidge (Worc). Approval sought by 
Fariey industries Ltd, tor proposed erec- 
tion of tactory and oijfices in Migh St, 
Wo.laston, 

Sunderiand, Bus station and garage to 
be built for Northern General | ransport 
Co., Ltd., of Gateshead. Cost will be 
about £75,000. Architects are Fennell 
and Co., Bridge End Chambers, Chester- 
le-Street, 

Sutton (Sur). Scheme approved for erec- 
tion of kitchen and dining rooms at Non- 
such county girls’ school. Cost estimated 
at £17,553. 

Truro R.W.C, Erection of total of 30 
houses on various sites. Quantity Sur- 
veyor, J. H, Snellgrove, 49 Coinagehall 
St, Helston. 

Wisbech (Camb.) T.C, Tenders may soon 
be invited from selected contractors for 
installation of electricity in 48 houses on 
Bassett's site. 

Wishaw (Lanark), Dean of Guild Court 
has approved plans for R.C, primary 
school, estimated to cost £63,000, 
Worcester. Redeveiopment of cattle 
market will cost about £80,000, Scheme 
approved in principle by T.C. 

Wrexham 1.C. Fermission sought to 
borrow £113,920 for erection of Guild- 
hall. 


Overseas 

France. Work to be carried out at Bricy 
Airfield, Orleans, includes electrical dis- 
tribution network both h.t. and Lt. 
(£120,000), supply of cable for ground 
lighting (£20,000), and _ installation 
(£40,000). Interested firms should apply by 
1 Feb. to Ministere de l’Air, Service de 
lInfrastucture, 26 Boulevard Victor, 
Paris XVeme. 

New Zealand. Hamer Electrical Co., 
Ltd., 162 Tuam St, P.O, Box 798, Christ- 
church, want to contact U.K. manufac- 
turers of various articles. These include 
isolators, h.t, switchgear, power factor 
correction condensers, metering equip- 
ment, instruments, cables, h.t, insulators, 
distribution transformers, and street light- 
ing fittings, 


Gazette Announcements 


COMPANIES ACTS 


D. R. Weir (Ewell) Ltd, Meetings of 
creditors and contributories taking place 
today (Thurs.) at Inveresk Hse (Room 
401), Strand, London, W.C.2, at 11.30 
p.m. and 12 noon resp. 
Kingsman Engineering Co., Ltd. Last 
day for receiving proofs in respect of 
intended dividends, 26 Jan. Liquidator 
is J. M. Clarke, Sr Official Receiver, In- 
veresk Hse, Strand, London, W.C.2. 
M.C.L. Electrical Ltd. Petition for wind- 
ing up presented on 6 Jan. and directed 
to be heard at Royal Courts of Justice, 
Strand, London, on 24 Jan. Interested 
arties should communicate with R. B. 
aterer, solicitor of Inland Revenue, 
Somerset Hse, Strand, by 22 Jan. 
Guy R. Fountain Ltd. Last day for 
receiving proofs in respect of intended 
dividends, 31 Jan. Liquidator is R. L. 
Davis, Bedford Row House, 58 Theo- 
balds Rd, W.C.1. 
Kent and Sussex Refrigeration Co. 
(Northfleet) Ltd, 29 Jan. is last day for 
receiving proofs in respect of intended 
dividends, F. M. Collins of Inveresk 
Hse, Strand, W.C.2, is liquidator. 


Edolite Lamps Ltd, Last day for receiv- 
ing proofs in respect of intended divi- 
dends is 2 Feb. Liquidator is A. T, 
Eaves of 47 Mosley St, Manchester. 
Springhill Electrical Services Lid. Peti- 
tion for winding-up presented on 11 Jan, 
and directed to be heard at Royal Courts 
of Justice in London on 24 Jan. Inter- 
ested persons should contact Wilde 
Sapte and Co., 74 Gloucester Place, 
W.1, by 22 Jan. 

Midland Counties Electrical Engin 

Co., Ltd. Resolution for voluntary wind- 
ing-up passed at meeting on 12 Jan., 
when J. A. Heacock of 4 Waterloo St, 
Birmingham, was appointed liquidator. 
Creditors are asked to send particulars 
to liquidator by 18 Feb. 

William Batey and Sons Ltd. Resolution 
of voluntary winding-up passed at meet- 
ing on 6 Jan. Johnston Sharp of 
Lloyds Bank Chambers, Lowther St, 
Carlisle, was appointed liquidator. 


BANKRUPTCY ACTS 
Receiving Order 
Brentford. Douglas A. Wadsworth, elec- 
trician, of 3 Kelvin Court, Chiswick, 
Middix. Date of receiving order, 7 Jan. 





MEETINGS 


THURSDAY, 20 JAN. 

LE.E. (Lendon Utilisation). “Design, 
Performance and Application of Miniature 
Circuit-Breakers.” . Wolff and 

G. F. Atherton. Savoy Place, W.C.2, 
5.30 p.m. 

Baitisnh Instn. or Rapio Enors. (Scot- 
tish). “Modern Ship-to-Shore Communica- 
tion,” G. Macdonald, the University, Edin- 
burgh, 7 p.m. 

Cue_msrorp Encanc, Soc. “Submerged 
Nas one Repeaters for Shallow Waters.” 
730 p wad Social Hall of Crompton’s, 


LES. (Manchester). “Lightin 
ration.” P. Corry and A. E. Hurst. Joint 
meeting with E.A.W. Elect. Offices, Town 
Hall, 6 p.m. 

Incorr, PLant Enors. (Blackburn). ‘‘In- 
troduction to Atomic Energy.” J. A. Dixon. 
Golden Lion Hotel, 7.30 p.m. 

Inst. or FueL (London), Discussion on 
“Beaver Report.” Dr G. E, Foxwell. 
Instn. of Civil Engineers, Gt. George St, 
§.W.1, 5.30 p.m. 

Ex.ect, Traapes Commercial TRAVELLERS’ 
evening, dinner and enter- 
Windsor Castle (Victoria 
6.30 p.m. 

“Sunvic Controls,” Miss 
Canter- 


for Deco- 


Assoc. Ladies’ 
tainment at 
Station), S.W.1, 

A.S.E.E. (Kent). 
J. M. Clapperton. County Hotel, 
bury, 8 p.m. 

A.S.E.E. (Watford). “Automatic Control 
Gear to the Electronic World,” A. F. 
Craven, Clarendon Hotel, Station Rd, 8 p.m. 

LEE. (Bristol Studenis). “Electricity in 
Modern Acroplane.”” Chairman's address, 
Elect. Showrooms, Taunton, 7 p.m. 


FRIDAY, 21 JAN. 

L.E.E, (Southern). “Possibilities of Cross- 
Channel Power Link between British and 
French Supply Systems.” D. Sayers, 
M. E. Laborde and F. J. Lane. R.A.E. 
Technical College, Forpborens, 6.30 p.m. 

Coventry Exvecrric Cus, nnual dinner 
dance at Ne C. Ballroom, Copsewood. 

EP. . (Southern Meter Engrs. Group). 
“Grid ‘Control Telemetering and Instrumen- 
tation.” P. F. Gumming, Caxton Hall, 
Westminster, 6.30 p.m. 

Instn. OF Mecn. Enors. Thomas Lowe 
Gray lecture: “Some Factors in Selection 
of Machinery for Cargo Liners.” Cdr (B) 
L. Baker, a.n. (retd). 1 Birdcage Walk, West- 
minster, 5.30 p.m. 


SATURDAY, 22 JAN, 

A.S.E.E. (Oxford). “Relays and Automatic 
Control in Indusiry,” Dr W. L. Stern. 
Y.M.C.A., George , 6.30 p.m, 

* 
MONDAY, 24 JAN. 

1.E.E. (London Radio). “Radio Aids to 
Marine Navigation.” Capt. F. J, Wylie, 
an. (retd). Savoy Place, W.C.2, 5.30 p.m. 

LE.E. (Mersey and N, Wales). Meeting 


. Royal Instn., Colquitt St, 
6.30 p 
LE. cn ‘s Midland Radio). “Some Appli- 
cations of Electronics to Telecommunica- 
tions,” Col C, EB, Colverley. James Watt 
inst., Great Charles St, Birmin ham, 6 p.m. 
LES. (Leeds). “Use of Films’ in. the 
Textile Industry.” Frank Hill, Lighting 
Service Bureau, 24 Aire St, 6.15 p.m. 
LE.S, (Leicester). “Contem orary Light- 
ing.” K. 8S. Morris, Elect, ices, Charles 
St, 6 p.m. 
LES. (Stoke-on-Trent), Annual dinner, 
Incorr. Ptant Enors. (Merseyside) 
“Planned Maintenance as Contribution to 
Higher Productivity.” A. J. Speakman. 
Radiant Hse, Bold St, Liverpool, 7.15 p.m, 


TUESDAY, 25 JAN 

LE.B, (BE. Midlands). "Special Effects for 
TV Studio Productions.” A. M. Spooner 
se Worswick, Gas Dept., Nottingham, 

LE. Pe (N. Midlands), Discussion on 
* of Protection in H.N.C, Syllabuses,” 
D. Fawcett. Bradford Tech. College, Gt. 
Horton Rd, 6.30 p.m. 


at L sverpool 


TO NOTE 


LE.E. (N.W. Measurements). “Current 
Summations with Current Transformers.” A. 
Hobson. Engrs. Club, Albert Sq, Man- 
chester, 6.15 p.m. 

1L.E.S. (London). 
Dow Prize Com 
Assessors. Royal 
66 Portland Place, W.1, 


WEDNESDAY, 26 JAN. 
L.E.E. (London Supply). 
formers.” EE. B. Franklin. 

W.C.2, 5.30 p.m. 

LEB. (N.E. Students). ‘Design of Indus- 
trial Electrical Installations.” W. we 
Cleveland Tech. Inst., Corporation Rd, 
Middlesbrough, 6.30 p.m. 

BaitisH Instn. or Rapio Enors. (Lon- 
don). “Survey of Tuner Designs for Multi- 
channel TV Reception.” D. J. Fewings and 
S. L. Fife. School of Hygiene, Keppel St, 
W.C.1, 6.30 p.m. 

Min. or Works Lecrure (Leicester) 
“Advanta of Thermal Insulation of 
Building Structures.” A. M. Palmer. Colleges 
of Art and Technology, The Newarks, 


7.15 p.m. 

MIN. OF Lecture Sager}. 

“Thermal Buildings.” J. 
The ES 


Display of entries for 
tition and report of 
nst. of British Architects, 
6 p.m. 


“Sealed Trans- 
Savoy Place, 


Works 
Insulation of 
Tech. College, 


BATTI-WALLAHs Soc. Monthly luncheon 


THURSDAY, 27 JAN. 

LE.E. (London). Faraday lecture: 
“Courier to Carrier in Communications.” 
T. B, D. Terroni, Central Hall, Westminster, 
S.W.1, 6 p.m. 

Inst. orf Fuew (Merseyside). “Atomic 
Energy.” J. C. C. Stewart. Liverpool 
Engrng. Soc., 9 The Temple, Dale St, 7 p.m. 

Min. OF Works Lecture (London). 
“Latest Techniques for Electrical Installa- 
tions in Small Buildings.” C. E. Bedford. 
Tech. College, High Rd, Tottenham, 7 p.m. 

NOTTINGHAM ELectricaL Cius. “Dia- 
gnostic Uses of Electricity,” Dr N. R. W 
Simpson. Reform Club, Victoria St, 7 p.m 


FRIDAY, 28 JAN. 
LE.E. (Southern). ‘Transistor Circuits. 
YS B, Chaplin. Tech, College, Weymouth, 
) p.m 
LEE. (NE. Students). 
of Information—Human, 
Machine.” CC, Cherry. 
Newcastle, 6.30 p.m. 
L.E.S, (Bath and Bristol). “Lighting for 
Photography.”” R. W. Unwin. Elect. Offices, 
Old Bridge St, Bath, 7 p.m. 
LES, (Birmingham). “Shop Window 
Lighting,” R. C. Pennington ; “Colour in 
Interior Decoration.” J. B, Horniblow ; 
“Aspects of Industrial Lighting,” F. C. 
Johnson; “Aspects of Museum Lighting,” 
N. W.  Bertenshaw. Regent Hse, St. 
Phillip’s Place, Colmore Row, 6 p.m. 
LE. (Newcastle). Dinner dance at 
County Hotel, Neville St. 
IncorP, PLANT Enors. 
“Auto controls for Plant.” 
Imperial Hotel, 7.30 p.m. 


TRADE MARKS 


This information is extracted from the 
Official Journal by permission of the 
Controller. 
se ~ 733,921. Class 9. Capacitors. 

Hunt (Capacitors) Ltd., Bendon 
Valley, Garratt Lane, S.W.18, 

Tunsan. 734,099, ‘Class 9. Electrical 
and electronic apparatus, etc. G. 
Faulkner (Export and Import) Ltd., 40 
Tonbridge Rd, Maidstone, Kent. 

Delstar. 734,214. Class 9. Electrica! 
apparatus. Stewart Transformers Ltd., 75 
itburn Lane, W.10. 

Stantec. 734,405. Class 9. Electronic 
calculating apparatus, etc. Standard Tele- 
phones and Cables Ltd., Connaught Hse. 
63 Aldwych, W.C.2. 


” 


“Communication 
Animal and 
King’s College, 


(Birmingham) 
M. C. Rogers. 
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NEW COMPANIES 


Extracted from the Register issued by Jordan 
and Sons, Lid., 116 Chanmery Lane, W.C.2. 

Grays (Hythe) Ltd. Manufacturers of 
and dealers in electrical and mechanical 
apparatus and accessories, ¢ic. Nom. 
cap.: £1,000, Dirs.: W. W. Gray and Edith 
Gray, Gray's Garage, Dibdden Puriieu, 
Soutnampton, 

v. &. stoward Ltd, 6 Market St, Leigh, 
Lancs. Electrical and mechanica, engin- 
eers, electricians, scientific instrument 
makers, etc, Nom. cap.: £1,000. Dhirs.: 
W. rrice and Mrs A. Price. 

Communication and General Equip- 
ment Lid, 47 Oxford St, W.1. Importers, 
exporters and manufacturers of and 
dealers in electrical, electronic and com- 
munication equipment, etc. Nom, cap.: 
£500, Dirs.: C, Gratton and W. J. Picton. 


J. E. Ballard and Co., Ltd. 40a Parsons 
Mead, West Croydon, Surrey. Manufac- 
turers of and deaiers in dynamos, motors, 
armatures, etc, Nom, cap.: £5,000. Dirs.: 
J. E. Ballard and Jacqueline C. Foster. 

W. E. ttargrave Ltd, 10 Boroughbridge 
Rd, York. To take over business of 
plumber and electrical contractor carried 
on as “W. W. Hargrave” at York, etc. 
Nom. cap.: £2,000. Permt dirs.: W. 


8 -» LAd, 
24/30 Gillingham St, S.W.1. Electrical 
and mechanical engineers, etc. Nom. 
cap.: £100. Dirs.: J. H. Scott and J. H. 
Weaver. 

Elrawmatex Ltd. 29-31 London Rd, 
Twickenham, Mddx. Agents for exporta- 
tion, importation, purchase and sale of 
electrical goods and other merchandise, 
etc. Nom. cap.: £1,000, Dirs.: P. Barsz 
and Lilly Barsz. 


TRADE NOTES 


Beama Contract Price. Adjustment F or- 
mula.—For Electrical Machinery and 
Equipment. For purposes of calculating 
variations in: (a) “Rates of Pay’—the 
rate of pay for adult male labour at 
15 Jan., 1955, shall be deemed to be 
150s. 6d.; (b) “Cost of Material”—the 
index figure for materials used in the 
Electrical Machinery Industry published 
in the Board of Trade Journal on 
15 Jan., 1955, is 168-3. 

For Turbo-Generating and_ Allied 
Plant, For purposes of calculating varia- 
tions in: (a) “Rates of Pay”—the rate of 
pay for adult male labour at 15 Jan., 
1955, shall be deemed at 150s. 6d. 
(b) “Cost of Material”—the index figures 
published in the Board of Trade Journal 
on 15 Jan., 1955, are: Materials used in 
Mechanical Engineering Industries 
155-7 “Blast Furnaces and Iron and Stee! 
Melting and Rolling (40 and 41)”-—146-°8 
The price of brass condenser tubes, } in 
o/d 18 s.w.g, published in The Metal 
Bulletin on 14 Jan., 1955, is 3s, 10¢d. per 


Hargrave and Mrs D. Hargrave. 
E wer aga \ 


For outstanding Contracts covered by 
the B.O.T. Intermediate Products Index. 
For purposes of calculating variations 
in (a) “Rates of Pay”—the rate of pay 
for adult male labour at 15 Jan., 1955, 
shall be deemed to be 150s. 6d.: (b) 
“Cost of Material”—the index figure for 
Intermediate Products published in the 
Board of Trade Journal on 15 Jan., is 
369-2. 

Reopening. Fairless Engineering Sup- 
plies Co., Ltd., Fesco House, Bishopton 
Lane, Stockton-on-Tees, are reopening 
their Electrical Wholesale Department 
(Tel. Stockton 66070), in addition to 
radio, as from 1 Feb. Manager of the 
department will be Mr. R. Sanderson. 
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CURRENT 
LIMITING 
REACTORS 








HACKBRIDGE 


Whether magnetically or copper shielded, Hack- 
bridge reactors embody the Hackbridge principle 
of unit construction: in either type the whole 
assembly constitutes a rigid structure of exceptional 
mechanical strength to withstand the largest electro- 
mechanical stresses met with under service condi- 
tions. Send for publication DB.18/1. 

The illustrations show typical Hackbridge magnetically 
shielded reactors. Above: at Coventry Generating Station 
for introducing 18% reactance into the 90 MVA 132 kV. 
system; and below, for introducing a 3.75% reactance into 


a 30 MVA 6.6 kV. system. 














MACKBRIDGE AND HMEWITTIC ELECTRIC Cue LIMITED 
WALTON-ON-THAMES SURREY -- ENGLAND 


, 
A J60 (8 eS) reiegram Electric Walton-on-| 


Telephone : Walt 





Yi 





WESTON ELECTRICAL 
INSTRUMENTS 
INCLUDE:- 


LABORATORY STANDARDS 


SUB STANDARDS 


PORTABLE INSTRUMENTS 


ROUND, RECTANGULAR AND 
EDGEWISE SWITCHBOARD 
AND PANEL INSTRUMENTS 


PORTABLE TEST SETS 
RELAYS 
AIRCRAFT INSTRUMENTS 


Electrical Times, 20 January, 1955 






































AMPERES ACL. 


seston (78, CMPLD 100. ONE 





THE WESTON RANGE 
OF RECTANGULAR 
INSTRUMENTS 


These instruments, giving the advantage of long, easily 
read scales, are designed to harmonize with rectangular 
panels and are offered in a variety of types and scale 
ranges. 

Supplied as D.C. moving coil, A.C. rectifier and H.F. 
thermocouple types; also A.C./D.C. moving iron types. 
Four sizes are available with scale lengths of 2-5’, 3-2’. 
4-2” and 6°25". 

Front of panel or back of panel mounting may be adopted 
as desired and if the former method is used, there is 
complete interchangeability with existing round models. 
The 3-2” and 4-2” scale instruments are available with 
either illuminated or non-illuminated dials; the 2-5” and 
6°25" scale instruments being available only with nov- 
illuminated dials. 


WESTON 


Measuring Instruments 


SANGAMO WESTON LIMITED 


ENFIELD 


MIDDLESEX 


Tel: Enfield 3434 (6 lines) & 1242 (6 lines) Grams: Sanwest, Enfield 


Scottish Factory: Port Glasgo: 
Glasgow, Central 6208 - 
30867 - , Central 0230 Wolverhampton, Wolverhampton 21912 
* Southampton, Soton 23328 + Grighton, Brighton 28497 


Branches : London, 
Nowenssle 26067 





CHAncery 4971 
Leeds, Leeds 
rg h 42403 Bristol, Briseo! 21781 


w, Renfrewshire. Port Glasgow 4115! 


Manchester, Central 7904 - Newcastle-on-Tyne, 
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Advertisements should be sent to the Classified Advertisement Dept., Electrical Times, Sardinia House, Sardinia 


Street, London, W.C.2, before 10 a.m. on TUESDA 


Y of the week of issue. Official Displayed Advertisements 
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advert at 2s. 6d. per line. Situations 





are charged at 32s. 6d. per inch, and all other c 


Wanted four insertions at twice the single insertion rate. 





TENDERS INVITED 











COUNTY BOROUGH OF DARLINGTON 
INSTALLATION OF SODIUM STREET 
LIGHTING—NORTH ROAD (A.1) 

HE Corporation invite tenders for the 

installation of improved street lighting 
in the North Rd (A.1) Darlingon, compris- 
ing change-over from Mercury to Sodium 
Vapour Lamps and provision of additional 
units consisting in all of 156 Group “A” 
Street Lighting Units of 140W Sodium 
Lamps. 

The General Conditions of Contract 
(copies of which will not be issued) are 
those issued by the Institution of Electrical 
Engineers amended to comply with Corpor- 
ation Standing Orders. 

_ The Amendments to the General Condi- 
tions together with Forms of Tender, Speci- 
fication, Bills of Quantities are obtainable 
from the Borough Surveyor, Town Hall, 
Darlington, on payment of £2 deposit 
returnable on submission of a bona fide 
tender and return of the Contract docu- 
ments, 

Tenders to be delivered in plain sealed 
envelope endorsed “Tender for Sodium 
Lighting, North Road A.1,” to the under- 
signed not later than noon on 14 Feb., 1955. 
H. HOPKINS, 

Town Clerk. 
(P 515) 


CITY OF MANCHESTER 


HE WELFARE SERVICES COMMIT- 

TEE invite tenders for the Electrical 
Installation required at Home for Aged Per- 
sons, Chapman St, Gorton, Manchester. 
Specification and drawings may be obtained 
from the City Architect, P.O. Box 488, Town 
Hall. Tenders, sealed in endorsed envelopes, 
must be delivered before 10 a.m, 10 Feb., 


1955. 
PHILIP B. DINGLE, 
Town Clerk. 
(P 476) 


11 Houndgate, 
Darlington. 


Jan. 1955. 





APPOINTMENTS VACANT 











Engagement of persons must be made through a Local 

Labour Office or Scheduled Employment Agency, if the 

po mage is a man aged |8-64, ora ae pope 15-59; 

unless the person concerned is excepted or employ- 

ment is in a managerial or professional capacity, or is 

otherwise excepted from the provisions of t otifica- 
tion of Vacancies Order, 1952. 


YORKSHIRE ELECTRICITY BOARD 
No. 3 (Sheffield) Sub-Area 
SENIOR ASSISTANT COMMERCIAL 
ENGINEER 
PPLICANTS must have had a wide and 
responsible commercial experience in the 
development of electricity supplies for all 
purposes and in negotiations with large in- 
dustrial consumers. The successful appli- 
cant will be required to assist the Sub-Area 
Commercial Officer in the general running 
of the Commercial Organisation and in 
particular the industrial, power sales, con- 
continued in next column 





Fee for Box Number and postage on replies 2s. 


continued from previous column 
tracting and consumer service aspects of the 
Sub-Area organisation. Applicants must 
have had a sound practical and technical 
training and should preferably be Corpor- 
ate Members of the Institution of Electrical 
Engineers. 

Salary—N.J.B. Class M, Grade 4, £1,395/ 
£35/£1,500 per annum, 

Applications, giving full details of age, 
qualifications and experience, together with 
the names of two referees, should be for- 
warded to the Manager, No. 3 (Sheffield) 
Sub-Area, * Yorkshire Electricity Board, 
Commercial St, Sheffield, not later than 3 
Feb., 1955. 
No. 5 (Wakefield) Sub-Area 

Doncaster District 

THIRD ASSISTANT DISTRICT ENGINEER 

Applicants must have had a sound prac- 
tical training and considerable experience in 
the construction, operation and maintenance 
of H.V. and M.V. overhead and under- 
ground distribution networks, substation 
plant and ancillary equipment, 

Applicants should hold a current driving 
licence and be prepared to reside in the 
district and endsmibs standby duties. 

Preference will be given to those who are 
Corporate Members of the Institution of 
Electrical Engineers, or who hold equiva- 
lent qualifications. 

Salary—N.J.B. Class F, Grade 9, £675/ 
£15/£720 per arinum. 

Wakefield District 
GENERAL ASSISTANT DISTRICT ENGINEER 

Applicants must have had a sound prac- 
tical training with experience in the construc- 
tion, operation and maintenance of H.V. 
and M.V. overhead and underground dis- 
tribution networks, substation plant and 
ancillary equipment. 

Applicants must hold a current driving 
licence, be prepared to reside in the district, 
and undertake standby duties. 

Applicants must hold at least the Higher 
National Certificate in Electrical Engineer- 


ing. 

Salary—N.J.B. Class F, Grade 11, £595/ 
£15/£640 per annum. 

Doncaster District 
DEMONSTRATOR (FEMALE) 

Applicants must have had experience in 
the demonstration of electrical appliances 
and be capable of advising consumers on 
any matter relating to the use of electricity 
in the home. They must have had experi- 
ence in cooking practice and in general 
showroom duties. Preference will be given 
to applicants holding the certificate of a 
recognised Domestic Training College, the 
Housecraft Advisers Diploma, the Certificate 
of the Electrical Association for Women, 
or an equivalent qualification. 

Salary—N.J.C. Grade 1, £400/£20/£480 
by £10—£490 per annum. Progress beyond 
£420 per annum will be subject to the pro- 
viso that the employee is capable of under- 
taking all the duties of the grade. 

Apolications, giving full details of age, 
qualifications and experience, together with 
the names of two referees, should be for- 
warded to the Manager, No. 5 (Wakefield) 
Sub-Area, Yorkshire Electricity Board, 1a 
Denby Dale Rd, Wakefield, not later than 
3 Feb., 1955. (P506) 
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NORTH OF SCOTLAND HYDRO-ELECTRIC BOARD 
VACANCIES NOTICE 
HIFT CHARGE ENGINEER (2 posts) 
required for the Tummel-Garry Group 
at Rannoch Power Station. Salary for fully 
qualified applicants, N.J.B. Class F, Grade 
7 (£755/£800), but consideration may be 
given to applicants who do not yet have 
sufficient qualifications and experience» in 
which case such successful applicants would 
be expected to commence at a lower salary 
scale in the first instance. Superannuation 
Scheme applicable 
Applications, stating age, qualifications 
and experience, should be sent to Generation 
Engineer, Tummel-Garry Group, Tummel 


Bridge, by Pitlochry, not later than 31 Jan., 
55 


ASSISTANT GROUP CONTROL ENGI- 
NEER (3 posts) required for the Tummel- 
Garry Group Control Centre at Errochty 
Switching Station, Tummel Bridge. Salary 
N.J.B. Class AX, Grade 6 (£600/£725), but 
consideration may be given to applicants 
who do not yet have sufficient qualifications 
and experience, in which case they would 
commence at a lower salary scale in the first 
instance. 

Applications, stating age, qualifications 
and experience, should be sent to Generation 
Engineer, Tummel-Garry Group, Tummel 
Bridge, by Pitlochry, not later than 31 Jan., 
1955, (P 499) 


BRITISH ELECTRICITY AUTHORITY 


North Eastern Division 
APPOINTMENT OF 
THIRD ASSISTANT ENGINEER, 
ELECTRICAL MEASUREMENTS SECTION 

TECHNICAL DEPARTMENT, DARLINGTON 
PPLICATIONS are invited for the 
appointment of Third Assistant Engi- 
neer in the Electrical Measurements Section 
of the Technical Department with Head- 

quarters at Darlington. 

Applicants should possess a Higher 
National Certificate in Electrical Engineer- 
ing or equivalent qualification: have tech- 
nical knowledge and practical experience of 
the electrical and time measurement appara- 
tus used in electricity generation and dis- 
tribution, especially summation § metering 
equipment and also practical experience with 
all aspects of a Meter and Test Department 
possessing a standardising laboratory. 

The salary for the appointment (which is 
superannuahle) will be in accordance with 
Grade 4, Schedule “C” of the National 
Joint Board Agreement (£750/£925) per 
annum and will commence at a point com- 
mensurate with qualifications and experience, 

Forms of application may be obtained 
from Divisional Establishments Officer, 
British Electricity Authority, North Eastern 
Division, Carliol Hse, Newcastle-upon-Tyne, 
1, to whom they should be returned to 
arrive not later than 1 Feb., 1955. 

(P 415) 


THE EAST MIDLANDS ELECTRICITY BOARD 
GENERAL ASSISTANT ENGINEER, 
MELTON MOWBRAY DISTRICT 

PPLICATIONS are invited for the 
position of General Assistant Engineer 

in the Melton Mowbray District of the 
Lincolnshire Sub-Area 

Candidates should possess the Higher 
National Certificate in Electrical Engineer- 
ing or the equivalent qualifications and have 
experience in construction, operation and 
maintenance of 11 kV and L.V. underground 
and overhead systems 

The ability to drive a motor vehicle is 
essential and the person appointed will be 
required to reside in or near the town of 
Melton Mowbray, in which connection it 
is anticipated that a Board house will 
shortly become vacant which will then be 
available to the successful applicant 

The salary'will be in accordance with the 
National Joint Board Agreement, Class “D,” 
Grade 9, £595/£640 per annum. 

Applications, giving details of age, educa- 
tion, experience and qualifications, should 
be forwarded to the Manager of the Melton 
Mowbray District, Manor Hse, Burton St, 
Melton Mowbray, and be received within 14 
days of this advertisement. (P 490) 
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SOUTH EASTERN ELECTRICITY BOARD 
ASSISTANT DISTRICT ENGINEER 
Woking District 

ALARY £555 x £15-—-£600 under N.J_B. 
Class E, Grade 11. Swuperannuabic. 
Applicants should hold the Higher National 
Certificate in Electrical Engineering, or its 
equivalent, and have practical experience in 
ence distribution work on systems up to 
1 kV. 


Applications, naming 2 referees, on forms 
from J. C. Poole, -.M..0.8., Working Man- 
ager, SEEBoard, 4 Chobham Rd, Woking, 
by 2 Feb., 1955. 

DISTRICT COMMERCIAL ASSISTANT 
Central Sussex District 

Salary within NJ.C, Grade 2, £485/£545 
per annum at a point commensurate with 
the experience. tr ng must have had 
experience in installation, contracting and 
consumer service and be able to prepare 
estimates and specifications for domestic 
commercial and industrial installations, 

Applications, naming 2 referees, to Arthur 
Barnes, mMiee., Central Sussex District 
Manager, SEEBoard, Electra Hse, Church 
Rd, Haywards Heath, by 2 Peb., 1955. 

JUNIOR ENGINEER 
Purley District 

Salary £475 per annum under N.J,B, Class 
E, Grade 13, plus London Area Allowance. 
Superannuable. Applicants to hold the 
Higher National Certificate for Electrical 
Engineering or equivalent, and have had 
training and experience in Underground 
and Overhead Distribution. 

Applications, naming 2 referees, on forms 
from J, McAlister, 8.8C., A.M...£.8., Purley 
District Manager, SEEBoard, Electric Hse, 
High St, Purley, by 2 Feb., 1955. 

A. L. BURNELL, 
Secretary. 
(P 526) 


BRITISH ELECTRICITY AUTHORITY 
East Midlands Division 
PPLICATIONS are invited for the 
following positions within the Division : 
GENERAL ASSISTANT ENGINEER 
(COMMUNICATIONS), 
TECHNICAL DEPARTMENT, DIV. H.O 
Vacancy No, 9/55/ET 

Applicants should be of GRAD..B.2. stan- 
dard and should be thoroughly familiar with 
automatic telephone type circuitry, together 
with voice frequency and carrier signalling 
electronics, Experience of power system 
supervisory equipment would be advanta- 
cous, 

Salary will be in accordance with Class 
AX/DX, Grade 6 (£600/£785 per annum) 
of the National Joint Board Agreement 

Closing date for receipt of applications, 
28 Jan,, 1955. 

JUNIOR ENGINEER (CONTROL). 
NORTHAMPTON GENERATING STATION 
Vacancy No, 3/55/ET 
Applications are invited for the above 
appointment, the duties of which are mainly 
to assist in the Station Control Room on 
shift, and to carry out such other operation 
and investigation duties as may be required. 
Applicants should have had some previous 
gumblones in a Generating Station, and have 
reached the standard of the dinary 
National Certificate in Electrical Engineer- 

ing, or its equivalent, 

Salary will be in accordance with Class 
G, Grade 15 (£475 x £15—-£520 per annum) 
of the National Joint Board Agreement. 

Closing date for receipt of applications, 
28 Jan., 1955. 

JUNIOR ENGINEERS. 
DERBY POWER STATION 
Vacancy No, 4/55/ET 

Junior Engineers are required at Derby 
Power Station where suitable young men 
will be given opportunity to obtain operating 
and maintenance experience at this Power 
Station. f 

Preference will be given to candidates who 
hold the Higher National Certificate, or who 
are at present pursuing a course of study 
with the object of obtaining this or a similar 
qualification, 

The salary will be in accordance with Class 
F, Grade 14 (£475 x £15—£520 per annum) 
of the National Joint Board Agreement. 
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Closing date for receipt of applications, 
28 Jan., 1955. 

SHIFT CONTROL ENGINEER 
DERBY POWER STATION 
Vacancy No. 5/55/ET 

Applicants should have had a sound 
training and practical experience in a modern 
Power Station. The possession of a Higher 
National Certificate in Electrical Engineer- 
ing, or its equivalent, would be advanta- 
geous. 

The salary will be in accordance with Class 
F, Grade 10 (£635 x £15—£680 per annum) 
of the National Joint Board Agreement 

Closing date for receipt of applications, 
28 Jan., 1955 

SHIFT CONTROL ENGINEER 
WARWICK POWER STATION 
Vacancy No, 10/55/ET 

Applicants should have good experience 
in Power Station control. Ordinary National 
Certificate (Electrical) is desirable 

The salary will be in accordance with Class 
E, Grade 10 (£595 x £15-—-£640 per annum) 
of the National Joint Board Agreement 

Closing date for receipt of applications, 
7 Feb., 5, 

JUNIOR ENGINEER 
WARWICK POWER STATION 
Vacancy No. 11/55/ET 

Applicants should have had training and 
experience in Power Station operation and 
hold some qualification. 

Salary will be in accordance with Class 
E, Grade 13 (£475 x £15—£520 per annum) 
of the National Joint Board Agreement 

Closing date for receipt of applications, 
7 Feb., 1955, 

TWO—SECOND ASSISTANT ENGINEERS 

(MECHANICAL) 
GENERATION (CONSTRUCTION) 
DEPARTMENT 
Vacancy No, 12/55/ET 

Preference will be given to applicants who 
hold a degree in Mechanical Engineering, 
are Corporate Members of the Institution 
of Mechanical Engineers, or possess equiva- 
lent qualifications, Some electrical training 
and experience will be a recommendation 

They should be experienced in the design 
and construction of turbo-alternators, boilers, 
coal and ash handling plant, high pressure 
steam and water piping and other ancillary 
work. 

Experience in the preparation of specifi 
cations and estimates and a knowledge of 
thermo-dynamics and hydraulics will be an 
advantage. 

Salary will be within Schedule C, Class 
AX/DX, Grade 2 (£950/£1,165 per annum) 
of the National Joint Board Agreement 

Closing date for receipt of applications, 
7 Feb., 1955, 

THIRD ASSISTANT ENGINEER 
(MECHANICAL). 
GENERATION (OONSTRUCTION) 
DEPARTMENT 
Vacancy No, 13/55/ET 

Applicants should have had a fundamental 
training in mechanical engineering. includ- 
ing workshops, and should preferably have 
had experience in the manufacture, erection. 
maintenance and operation of mechanical 
plant as installed in Modern Power Stations 
Preference will be given to candidates who 
possess a university degree or equivalent 
qualification in Mechanical Engineering. 

Salary will be within Schedule C, Class 
AX/DX. Grade 4 (£750/£950 per annum) 
of the National Joint Board Agreement 

Closing date for receipt of applications, 
7 Feb,, 1955. 

SECOND ASSISTANT ENGINEER 
(ELECTRICAL) 
GENERATION (CONSTRUCTION) CASTLE 
DONINGTON POWER STATION SITE 
Vacancy No, 14/55/ET 

Apolicants should have had a fundamental 
training in electrical engineering, includ. 
ing workshops, and should preferably have 
had experience in the manufacture, erection 
maintenance and operation of electrical 
plant as installed in modern Power Stations 
Preference will be given to candidates who 
possess a Degree or are Graduate Members 
of the Institution of Electrical Engineers 

Salary will he within Class AX/DX. 
Grade 2 (£950/£1,165 per annum) of the 
National Joint Board Agreement. 
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Closing date for receipt of applications, 
28 Jan., 1955. ' 

THIRD ASSISTANT ENGINEER 
(MECHANICAL), 
GENERATION (CONSTRUCTION) CASTLE 
DONINGION POWER STATION SITE 
Vacancy No. 15/55/ET 

Applicants should have had a fundamental 
training in mechanical engineering, includ- 
ing workshops, and should preferably have 
had experience in the manufacture, erection, 
maintenance and operation of mechanical 
plant as installed in modern Power Stations. 
Preference will be given to candidates who 
possess a Degree or are Graduate Members 
of the Institution of Mechanical Engineers. 

Salary will be within Schedule C, Class 
AX/DX, Grade 4 (£750/£950 per annum) 
of the National Joint Board Agreement. 

Closing date for receipt of applications, 
7 Feb., 1955. 

GENERAL ASSISTANT ENGINEERS, 
GENERATION (CONSTRUCTION) CASTLE 
DONINGTON POWER STATION SITE 
Vacancy No. 16/55/ET 
Applicants should hold the Higher 
National Certificate in Electrical or Mecha- 
nical Engineering or be Graduate Members 
of the LE.E, or t.mecu.e#. and should pre- 

ferably have had workshop training. 

The salary will be in accordance with 
Schedule C, Class AX/DX, Grade 6 (£600 
£785 per annum) of the National Joint Board 
Agreement 

Closing date for receipt of applications, 
7 Feb., 1955. 

These appointments will be pensionable 
within the terms and provisions of the 
British Electricity Authority and Area 
Boards Superannuation Scheme. 

Applications should be submitted on the 
official form A.E.6/ACT which may be ob- 
tained from the Divisional Establishments 
Officer, British Electricity Authority, P.O 
Box 25, Barker Gate, Nottingham, and 
should be returned to the undersigned by 
the dates stated. Please quote Vacancy 


Number 
L. PF. JEFFREY, 
Divisional Controller 
14 Jan., 1955 (P 513) 


SOUTHERN ELECTRICITY BOARD 
JUNTOR ENGINEER 

SLE OF WIGHT DISTRICT, No. 3 

(Portsmouth) Sub-Area. Salary NJ.B 
Class E, Grade 13 (£475 per annum), N.J.B 
Conditions of Service, 

Apolicants will be required to assist in 
distribution duties including minor con- 
struction work and general maintenance of 
H.V. and L.V. overhead and underground 
distribution systems, substation plant and 
distribution eauipment, and possess suitable 
technical qualifications. The appointment 
will involve standby duties. 

The successful candidate will be reauired 
to contribute to the B.E.A. and Area Boards’ 
Sunerannuation Scheme, if eligible. 

Applications on forms obtainable from 
the Swh-Area Secretary. Lower Drayton 
Lane. Cosham, Portsmouth, and returned to 
him in envelopes enitably endorsed not later 
than 4 Feb., 1955, (P 518) 





BRITISH ELECTRICITY AUTHORITY 


East Midlands’ Division 
TEMPORARY CLERK OF WORKS 
NORTH WILFORT POWER STATION 
EXTENSIONS 
Vacancy No. 17/55/ET 
PPLICATIONS are invited from suit- 
ably-qualified versons for appointment 
as a Temporary Clerk of Works at a wage 
of £13 per week in connection with exten- 
sions to the North Wilford Power Station 
The appointment will be for a period of 
eighteen months to two years. 

Candidates must have a sound knowledge 
of reinforced concrete construction and 
civil engineering works. and preference will 
be given to those with previous public 
works experience. 

Applications in writing to the Divisional 
Controller, British Electricity Authority, P.O 
Box 25, Barker Gate, Nottingham. Please 
quote Vacancy Number. (P 514) 
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EASTERN ELECTRICITY BOARD 


Ata oe are invited for the 
following appointments: 
Chilterns Sub-Area 
Bedford District 
(i) GENERAL ASSISTANT ENGINEER 
10/55.R 
(ii) JUNIOR ENGINEER 
1/ 
Candidates for (i) should have had a 
sound technical training and suitable experi- 
ence in tee construction, operation and 
maintenance of H.V. and L.V. overhead 
and underground systems including sub- 
stations. For appointment (ii) candidates 
should have had a sound general and tech- 
nical education and should possess the 
Higher National Certificate or equivalent 
qualification. Some experience of H.V. and 
L.V. distribution systems is desirable. 
Salary for both appointments will be in 
accordance with Class F of the National 
Joint Board Salary Agreement as follows: 
(i) Grade 11, commencing at £595 
(ii) Grade 14, commencing at £475 
Apply to the District Manager, Eastern 
Electricity Board, Prebend St, Bedford. 
Northmet Sub-Area 
Bishops Stortford District 
(a) THIRD ASSISTANT ENGINEER (Ref. 479) 
9/55.R 
(b) JUNIOR ENGINEER (Ref. 477) 
8/55.R 


Candidates for (a) should have had a 
sound training in electrical engineering and 
suitable experience in the construction, 
operation and maintenance of underground 
and overhead systems, including substations. 
For appointment (b) candidates should have 
had a good general and technical education 
and should possess the Higher National 
Certificate or equivalent qualification. 

Salary for both appointments will be in 
accordance with Class D of the National 
Joint Board Salary Agreement as follows: 

(a) Grade 9, commencing at £595 
(b) Grade 12, commencing at £475 

Housing accommodation is available in 
Harlow New Town. 

Apply to the District Manager, Eastern 
Electricity Board, 25 North St, Bishop's 
Stortford, Herts. . 

Future salary and conditions of service 
for all these appointments will be in accord- 
ance with agreements made from time to 
time by the appropriate negotiating bodies 

The successful candidates will be required 
to contribute to a superannuation scheme 
and may be required to undergo a medical 
examination. 

Applications by letter, stating age, educa- 
tion, qualifications and experience, with de- 
tails of present appointment and salary, 
should be submitted to the Manager con- 
cerned within fourteen days of the apnear- 
ance of this advertisement. (P 516) 


BRITISH ELECTRICITY AUTHORITY 
Yorkshire Division 


PPLICATIONS are invited for the 
following appointments : 

SENIOR DRAUGHTSMAN (MECHANICAL), 
GENERATION CONSTRUCTION 
DEPARTMENT, LEEDS 
Applicants should have experience in 
heavy engineering and wer station con- 
struction especially the installation of H.P. 

plant and pipework. 

SENIOR DRAUGHTSMAN (CIVIL), 
GENERATION CONSTRUCTION 
DEPARTMENT, SHEFFIELD 
Anplicants should be experienced in de- 
signing or detailing reinforced concrete 
structures, structural steelwork or general 
building construction, such as are associated 

with heavy industrial work. 

Salary for both appointments £640/£740 
per annum, Grade 5, Schedule D, NJ.B 
Agreement. se 

Application forms obtainable from Divi- 
sional Secretary (Establishments), British 
Electricity Hse, St. Mary’s Rd, Leeds 7, to 
be returned within 14 days of the appearance 


of this advertisement 
G. A. VOWLES, 
Divisional Controller. 
(P 517) 


SOUTH WEST SCOTLAND ELECTRICITY BOARD 
Lanarkshire Sub-Area 
APPOINTMENT OF 
2ND ASSISTANT ENGINEER (TEST) 

PPLICATIONS are invited for the 

appointment of 2nd Assistant Engineer 
(Test) in the Sub-Area Protection and Trans- 
former Testing Station at Motherwell. 

Candidates should be Corporate Members 
of the Institution of Electrical Engineers, 
and an Engineering Degree or its equivalent 
is desirable. Applicants should have had a 
sound engineering training with subsequent 
experience of commissioning, testing, and 
maintenance of H.V. Feeder and Trans- 
former Protection Circuits, and all labora- 
tory and field tests appertaining to a large 
Distribution System, Applicants should also 
have had experience in the organisation and 
operation of a “Transformer and Protective 
Gear Testing Station.” Experience of elec- 
tronic and telecommunication circuits would 
be an advantage. 

The Salary and Conditions of Service will 
be in accordance with the National Joint 
Board’s Agreement, Schedule “A” (Revised), 
the present Classification and Grading being 
K7, Salary (Revised) £975/£1,050 per 
annum, which will be subiect to the statu- 
tory deductions including superannuation 
The successful candidate will require to 
reside within a reasonable distance of the 
Transformer Testing Station at Motherwell 

Application forms, which may be obtained 
from the undersigned, should be forwarded 
to this office within 14 days of the date of 


this advertisement 
DUGALD SMITH, 
Manager 


137 Almada St, 
(P 525) 


Hamilton. 


AIR MINISTRY 
require in London, Provinces and over- 
seas ELECTRICAL ENGINEERING 
DRAUGHTSMEN in Works Department, 
experienced in .preparation of schemes for 
illumination and electrical eouipment of 
buildings or in electrical distribution H.V 
and M.V. Salaries up to £810 per annum 
starting pay dependent on age, qualifications 
and experience. Overtime or extra duty 
allowance payable. Promotion prospects 
Posts non-pensionable with long-term possi- 
bilities. Natural born British subjects only 
Write stating age, qualifications, employment 
details including type of work done, to 
Ministry of Labour, 236 Wa!'worth Rd, 
London, S.E.17, quoting Order 85 (P 502) 


BLOEMFONTEIN MUNICIPALITY 


(South Africa) 
VACANCY FOR POWER STATION 
SUPERINTENDENT 
PPLICATIONS are invited from suit- 
ably qualified Engineers for the position 
of Power Station Superintendent on the 
salary scale £920 x £50-—-£1.120 p.a., plus 
temporary cost of living allowance, £780 
p.a. for married persons plus £7 p.a. for 
each child, and £176. 16s. p.a. for single 
persons. 

The successful applicant must hold, or 
obtain, a Certificate of Competency in 
either Mechanical or Electrical Engineering, 
issued by the Government of South Africa. 
and must be thoroughly experienced in the 
operation and maintenance of modern Power 
Station Plant. 

A two-bedroom flat is available for the 
successful applicant at a reasonable rent, but 
he will be reouired to pay the cost of his 
journey, though an advance of salary will 
be given for the purpose if reauired 

Applications, giving full details of age, 
marital state, aualifications and experience, 
and accompanied by copies of not more 
than three recent testimonials, must reach 
the undersigned, from whom further par- 
ticulars can he obtained not later than 19 
Feb., 1955. There is no special application 


form 
DAVIS AND SOPER LTD., 
Agents to the City Council 
of Bloemfontein 
$2 and 54 St. Mary Axe, 
London. E.C.3. 
7 Jan., 1955. 


(P 485) 
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THE NORTH WESTERN ELECTRICITY BOARD 
APPOINTMENT OF SECOND ASSISTANT 
DISTRICT COMMERCIAL ENGINEERS (SALES 
SUPERINTENDENT AND SERVICE 
ENGINEER), NORTH DISTRICT, SALFORD 
(a) SALES SUPERINTENDENT 
HE successful applicant will be required 
to assist the District Commercial Engi- 

neer (and his First Assistant) in all normal 
sales duties relating to domestic, small com- 
mercial and agricultural development. He 
will be responsible for supervising the 
organisation of service centres, exhibitions, 
publicity, and the work of outdoor and in- 
door sales personnel 
(b) SERVICE ENGINEER 

The successful applicant will be required 
to assist the District Commercial Engineer 
(and his First Assistant) in all normal servic- 
ing duties. He will be responsible for the 
routine supervision of installation, inspection 
and meter fixing, of the delivery and con- 
nection of appliances, and of the operation 
of the Contract Wiring Section. Corporate 
Membership of the Institution of Electrical 
Engineers will be an advantage 

Salary Scale: £755 by £15-——£800 per 
annum, Grade F.7, N.J.B, Conditions 

APPOINTMENT OF SECOND ASSISTANT 

DISTRICT COMMERCIAL ENGINEER DIS- 
TRICT SERVICE ENGINEER), WEST DISTRICT, 

STRETFORD 

Duties comprise supervising contract wir- 
ing and changeover on consumers’ premises, 
on-site repairs to comsumers’ appliances and 
fuses, testing on-site domestic appliances 
delivered to consumers’ premises, prepara- 
tion of specifications for electrical installa- 
tions, routine supervision of the installation, 
inspection and meter fixing staff. In view 
of the nature of the District some knowledge 
of industrial installations will be an advan- 
tage 

Salary Scale: 
annum. Grade 


£755 by £15-—£800 per 
F.7, NJ.B. Conditions 

Applications, indicating position applied 
for, to Sub-Area Secretary, No. | Sub-Area, 
The North Western Electricity Board, Town 
Hall, Manchester, P.O, Box 493, by 29 Jan., 
1955 

APPOINTMENT OF ENGINEERING 

DRAUGHTSMAN,. PRESTON DISTRICT 

Applicants should preferably have had 
experience in the preparation of building 
plans and the layout and construction of 
substations. The possession of a technical 
certificate in electrical or mechanical engi- 
neering and some knowledge of electrical 
network diagrams will be an advantage. 
Salary within range £510 by £20-—£630 
per annum according to qualifications and 
experience, Schedule “D," Grade 6, N.J.B 
Conditions 

Applications to Sub-Area Manager, No 
4 Sub-Area, The North Western Electricity 
Board, 40/41 Lune St, Preston, by 29 Jan., 
1955, 

APPOINTMENT OF GENERAL ASSISTANT 
DISTRICT COMMERCIAL ENGINEER, 
BLACKBURN DISTRICT 
Duties will include general assistance in 
all Commercial activities in the District. A 
sound knowledge of electrical installation 
work is desirable. Preference given to appli- 
cants who hold the H.N.C. in Electrical 

Engineering 
Salary Scale: £635 by £15—£680 per 
annum, Grade G.11, N.J.B. Conditions 
Applications to Sub-Area Manager, No 
5 Sub-Area, The North Western Electricity 
Board, Jubilee St, Blackburn, by 29 Jan., 
1955, (P 504) 


BRITISH ELECTRICITY AUTHORITY 
Midlands Division 
EPUTY POWER STATION SUPER. 
INTENDENT is required at Wolver- 
hampton Power Station N.J.B. service 
conditions, superannuable appointment, 
salary within Schedule A, Grade F3, com- 
mencing at £900 per annum, plus £60 load 
control duties 
wide knowledge of power station oper- 
ation and maintenance and good adminis- 
trative ability are essential Appropriate 
technical qualifications will be an advantage 
Apply, quoting Vacancy No, 862MD, on 
form AE6, available from the Establishments 
Officer, 53 Wake Green Rd, Moseley, 
Birmingham 13, by 5 Feb., 1955 (P $27) 
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BRITISH ELECTRICITY AUTHORITY 


South Western Division 
TECHNICAL STAPF VACANCIES 
(a) SSISTANT SHIFT CHARGE 
ENGINEER, Newton Abbot 
Generating Station, N.J.B. Class F, Grade 
9, £675 /£720 

(b) ASSISTANT SHIFT CHARGE 
ENGINEER, Hayle Generating Station, 
NJ.B. Class F, Grade 9, £675/£720. : 

(c) STATION SHIFT CONTROL ENGI- 
NEER, Newton Abbot Generating Station, 
NJ.B. Class F, Grade 10, £635/£680, 

(4) SECOND ASSISTANT STATION 
CHEMIST, Portishead “A” Generating 
Station, NJ.B, Class J, Grade 11, £715/ 
£700, 

(ce) GENERAL ASSISTANT ENGINEER, 
System Operation Department, Divisional 
Headquarters, Bristol, N.J.B, Class AX/EX, 
Grade 6, £600/£725/ £805, 

(f) JUNIOR ENGINEER (Control), Hayle 
Generating Station, N.J.B, Class F, Grade 
14, £475/£520 

Superannuation Scheme. 

Applicants for (a) and (b) should have 
had a sound technical training and practical 
experience in a modern generating station. 

For (c) should possess good technical 
qualifications, and have had training and 
experience in the control and operation of 
steam generating plant and main switchgear. 

For (d) should have“had practical experi- 
ence in the analysis of coal, water and oil, 
etc., for generating stations, Preference given 
to candidates possessing H.N.C, in Chemistry 
or equivalent. Successful applicant will be 
required to carry out routine chemistry 
duties mainly of an analytical nature. 

(ce) General Assistant Engineer required 
for shift/day duties in Control Room and 
office, Switching, costing, and general statis- 
tical work . 

For (/) applicants should possess O.N.C. 
in Electrical or Mechanical Engineering or 
equivalent, Previous generating station ex- 
perience considered an advantage. — 

Please state clearly for which appointment 
you wish to be considered. ; 

Applications on Form AE6/ACT_obtain- 
able com the Divisional Secretary, 26 Oak- 
field Rd, Bristol 8, should be completed and 
returned by 31 Jan., 1955, (P $12) 


CITY OF SALISBURY, SOUTHERN RHODESIA 
Electricity Department 
VACANCY FOR 
MECHANICAL 
£1,250 BY £0 

PPLICATIONS are invited for the 
ese of Assistant Mechanical Engin- 
eer (Professional Officer Grade 4) on the 
salary scale £1,250 x £50-—-£1,450 per annum 
Candidates should be corporate members of 
the British Institution of Mechanical En- 
gineers, and have had at least five years’ 
experience in the erection and maintenance 
of power station plant, including stoker-fired 
water tube boilers, and turbo-alternators u 
to 30 megawatts size, together with all 
auxiliary plant, including coal handling and 
reclaiming plants. Experience on the erec- 
tion and maintenance of pulverised fuel 
boilers will be considered an advantage. 
Applicants are asked to give particulars of 
their genera! electrical experience in addition 
to the above 

The successful applicant will be assistant 
to the Mechanical and Electrical Mainten- 
ance Engineer who is responsible to the 
Generation Engineer for the maintenance 
and repair of all power station plant installed 
in numbers | and 2 power stations and will 
in turn be responsible for the plant when 
completed in No. 3 power station in which 
pulverised fuel boilers will be installed. 

Consideration will be given to candidates 
with limited experience, but holding a degree 
or graduate membership of the Institution 
of Mechanical Engineers, for appointment 
on the Grade 5 scale, £980 x £50-—£1,2 
with prospects of promotion to Grade 4, 

The appointment will be subiect to the 
Councils Service and Leave Regulations. 
The salary payable will commence at the 
minimum of the above scale, and rise by 
annual increments to the maximum, no cost 

continued tm next colume 


ENGINEER, 


ASSISTANT 
£1,450 


SALARY SCALI 


continsed from previous column 
of living or other allowances are payable. 

The successful candidate must be able to 
comply with the regulations of the Immigra- 
tion Authorities, and will be required to 
submit a satisfactory certificate of fitness. 

Applicants are requested to submit full 
particulars of their qualifications, training, 
and experience, giving details of positions 
held and salaries received, marital state, age, 
place of birth and nationality, Copies of 
not more than three recent testimonials may 
be included, 

Canvassing, directly or indirectly, will be 
a disqualification. Applications, suitably 
endorsed on the cover, must reach the office 
of the undersigned on or before 15 Feb., 
1955. Air mail paper should be used. 

DAVIS AND SOPER LTD 
52 and 54 St, Mary Axe, 
London, E.C.3. 


13 Jan., 1955, (P 523) 


THE SOUTH WEST SCOTLAND ELECTRICITY 
BOARD 


Lanarkshire Sub-Area 
APPOINTMENT OF GENERAL ASSISTANT 
ENGINEER (CONSTRUCTION) 

PPLICATIONS are invited for the 

appointment of General Assistant Engi- 
neer in the Sub-Area Construction Depart- 
ment at Hamilton. 

Candidates should have had a sound elec- 
trical engineering training and have some 
experience of construction work appertaining 
to a large Distribution System. 


The Salary and Conditions of Service will 
be in accordance with the National Joint 
Board’s Agreement, Revised Schedule “A.” 
present cleesification and grading being K.13, 
salary £675/£720 per annum which will be 
subject to the statutory deductions including 
sunerannuation. The successful candidate 
will require to reside within a reasonable 
distance of the Sub-Area Office at Hamilton 

Application Forms, which may be ob- 
tained from the undersigned, should be 
forwarded to this office within 14 days of 
the date of this advertisement. 

DUGALD SMITH, 
Manager 


(P 511) 


137 Almada St, 
Hamilton, 
LONDON ELECTRICITY BOARD 
ENGINEERING DRAUGHTSMEN 
PPLICATIONS are invited for the 
above positions in the Design and 
Planning Branch of the North Western Sub- 
Area in Central London 

Applicants should have had a good 
general and technical education in electrical 
engineering and building construction, and 
experience in a mains records office dealing 
with systems of all voltages up to 11 kV. 

The posts are graded under Schedule “D” 
of the National Joint Board agreement as 
Grade 6—£535. 10s. to £661. 10s. per annum, 
inclusive of London Allowance. 

Application forms obtainable from Per- 
sonnel Officer, 46 New Broad St, E.C.2, to 
be returned completed by 31 Jan., 1955 
Please enclose addressed envelope and quote 
ref.: V/1820/T on envelope and all corres- 
pondence, (P 446) 


Midlands Division 

ENERAL ASSISTANT ENGINEER 

(Electrical) is required in the Generation 
Construction Department at Walsall Power 
Station. N.J.B. service conditions, super- 
annuable appointment, salary within 
Schedule C, Grade 6, commencing in range 
£600/£725, ultimately rising to £785 per 
annum. 

A recognised training in electrical engin- 
eering and the possession of Higher National 
Certificate are required together with a 
a oe of the design and installation of 
electrical equipment for power stations or 
similar industrial works. 

Apply, quoting Vacancy No. 864MD. on 
form AE6, available from the Establishments 
Officer, 53 Wake Green Rd, Moseley, 
Birmingham 13, by 15 Feb., 1955. (P 528) 
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BRITISH ELECTRICITY AUTHORITY 
London Division 

PPLICATIONS are invited for the 

following superannuable posts. Condi- 
tions of service in accordance with N.J.B 
Agreement, Schedule A. Salary includes 
London Allowance. ualifications entitling 
to Graduate Membership of the LE.E. or 
I.MECH.E. an advantage. 

TURBINE HOUSE MAINTENANCE ENGINEER 
(MECHANICAL), ACTON LANE GENERATING 
STATION 

Vacancy No. 55/16 ® 

Applicants should be fully conversant with 
up-to-date methods of planning, supervision 
and the keeping of Plant records. Experi- 
ence on Turbine Plant and auxiliaries, to- 
gether with Coal and Ash Handling plant 
is essential. A sound knowledge 4 the 
conciliation machinery is required and a 
ood technical background. Salary—Class 
1, Grade 7=£882 per annum. 

ASSISTANT SHIFT CHARGE ENGINEER, 
BANKSIDE GENERATING STATION 
Vacancy No. 55/17 

Sound engineering and technical training 
with practical experience in operation of 
Power Station plant essential. ‘ Salary—Class 
H, Grade 9=£792. 15s. per annum, 

Applications, quoting vacancy number, 
may be made on form obtainable from 
Divisional Secretary, British Electricity 
Authority, London Division, P.O. Box 136, 
Generation Hse, Gt. Portland St, W.1, and 
be received within 14 days of this advertise- 
ment. (P 505) 

Correction—-Vacancy No. 55/5, Assistant 
Shift Charge Engineer, Taylors Lane, salary 
should read £708. 15s, 

MIDLANDS ELECTRICITY BOARD 
Worcester and District Sub-Area 
PPLICATIONS are invited for the 
following superannuable posts: 
SECOND ASSISTANT DISTRICT ENGINEER 
KIDDERMINSTER DISTRICT 

Applicants should have had experience in 
all branches of district work including the 
operation and maintenance of High and Low 
voltage cables, switchgear and transformers. 
Preference will be given to candidates with 
appropriate technical qualifications. Salary 
£755/£800 per annum (N.J.B. Class F, 
Grade 7). 

THIRD ASSISTANT DISTRICT COMMERCIAI 
ENGINEER 


STRATFORD-ON-AVON DISTRICT 

Duties will include advising consumers in 
respect of electrical equipment, estimating 
for contract work, etc., and dealing with 
consumers equipment on DC/AC change- 
over. Technical qualifications desirable. 
Salary £555/£600 per annum (N.J.B. Class 
D, Grade 10). 

Applications stating age, qualifications 
and experience, present position and salary 
should be forwarded within 14 days to Mr 
R. Mallet, Sub-Area Manager, Midlands 
Electricity Board, Whittington, Worcester. 
A. Stephens, Secretary. (P 520) 


THE EAST MIDLANDS ELECTRICITY BOARD 
GENERAL ASSISTANT ENGINEER, 
NORTHAMPTONSHIRE SUB-AREA 

PPLICATIONS are invited for the 

appointment of a General Assistant 
Engineer in the Kettering District of the 
Northamptonshire Sub-Area. 

The salary and conditions for the post will 
be in accordance with the National Joint 
Board Schedule, Class F, Grade 9, at present 
£675 per annum 
_ Applicants should have a technical quali- 
fication equivalent to the Higher National 
Certificate in Electrical Engineering, and 
have experience in the construction, main- 
tenance and operation of both underground 
and overhead networks up to and includin 
11 kV. Ability to drive a motor vehicle is 
essential. The person appointed will be re- 
quired to reside in the locality and to under- 
take standby duties, 

Applications for the above post, stating 
age, qualifications, experience and present 
position, should be forwarded to the Man- 
ager, Northamptonshire Sub-Area, 25 Bridge 
St, Northampton, and be received within 14 
days of this advertisement. (P 491) 
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SOUTH WEST SCOTLAND ELECTRICITY BOARD 
Clyde Sub-Area 

C)ND ASSISTANT DISTRICT ENGIN- 

#0 EER required for Clydebank District. 

Salary scale N.J.B. Agreement, Class G, 

Grade 7, £790/£850 per annum. The post 

is superannuable. 

Applicants should preferably be Graduates 
of the Institution of Electrical Engineers or 
hold equivalent qualifications and have ex- 
perience of H.V. and L.V. overhead and 
underground distribution systems. 

Applications should be forwarded to the 
undersigned, The South West Scotland Elec- 
tricity Board, Clyde Sub-Area, 206 St. 
Vincent St, Glasgow, C.2, not later than 


Monday, 31 Jan., 1955, 
DANIEL ROSS, 
Manager. 
(P 524) 


BRITISH ELECTRICITY AUTHORITY 
Eastern Division . 


PPLICATIONS are invited for the 

following appointments in the Genera- 
tion (Construction) Department at Divisional 
Headquarters : 

SENIOR DRAUGHTSMEN (MECHANICAL) 

Salary Schedule “D," Grade 4, £787 by 
£20—£892 per annum. 

The commencing salary will depend upon 
experience and qualifications. Applicants 
should preferably have experience in Gene- 
rating Station plant layout and design of 
pipework, coal, ash and dust handling sys- 
tems, etc. 

Applications stating age, qualifications 
and experience should be sent to the Con- 
troller, British Electricity Authority, Eastern 
Division, Northmet Hse, Southgate, N.14, 
by 29 Jan., 1955. 


W. N. C. CLINCH, 
Controller. 
(P 503) 


RADIO TECHNICIANS 
required by the GOVERNMENT OF 
KENYA for service as INSPECTORS OF 
POLICE Grade 1 (Supernumerary) for one 
tour of two years, extending to three years 
by mutual consent, and with possibility of 
permanency. Commencing salary (including 
present temporary allowance of 35% of 
salary) according to previous experience in 
scale £796 rising to £1,134 a year, Gratuity 
(at least £162 after two years’ service). 
Outfit allowance £30. Uniform allowance 
£10. Separation allowance ayable to 
married men under certain conditions. Free 
passages. Liberal leave on full salary. Can- 
didates, aged 20-35, should be at least 
5 ft 7 in. without footwear, and be of good 
education. They must hold City and Guilds 
Certificates in Radio and/or Telecommuni- 
cations or have had at least four years’ 
experience with the Technical Radio 
Branches of the Services or with a reputable 
firm or Government Department. Write to 
the Crown Agents, 4 Millbank, London, 
S.W.1 State age, name in block letters, 
full aual‘fications and experience and quote 
M1/36753/EE. (P 472) 


LONDON ELECTRICITY BOARD 
JUNTOR ENGINEER 
(OPERATION AND MAINTENANCE) 

PPLICATIONS are invited for the 
above position in the Roding District of 
the North Eastern Sub-Area. 

Applicants should have had a sound tech- 
nical education up to at least National Cer- 
tificate standard, with practical experience in 
general mains work, including installation 
and maintenance of distribution systems, and 
the recording of the necessary details. 

The post is graded under Schedule “A” 
of the National Joint Board agreement as 
Class F, Grade 14—£500 per annum rising 
to £546 per annum, inclusive of London 
Allowance 

Application forms obtainable from Per- 
sonnel Officer, 46 New Broad St, E.C.2. to 
be returned completed by 29 Jan., 1955. 
Please enclose addressed envelope and quote 
ref.: V/1889/T on envelope and all corres- 
pondence (P 470) 


Manchester Group 
TURBO-ALTERNATOR ATTENDANTS, 
PARTINGTON WORKS 

HIFT ATTENDANTS are required for 
the running of two 2,375 kW, 6 6kV, 
Turbo-Alternators at the above Works. 
Applicants should have experience in the 
running of Turbo-Alternators and Auxiliary 
Plant. 
Housing accommodation will be available 
at a later date and at a reasonable rental. 
The rates of pay and conditions of service 
are governed by the NJ.LC. for the gas 
industry and the North Western Area J.LC., 
the present rate being 33s. 114d. per shift 
(£11. 17s. 84d. for 6 shifts worked), 
Applications should reach the General 
Manager, N.W.G.B., (Manchester Group), 
Town Hall, Manchester 2, within 14 days. 
(P 471) 


"AIR MINISTRY 


require MECHANICAL and ELECTRICAL 
ENGINEERS in Works Department for de- 
sign, operation and maintenance of mechani- 
cal and electrical services on R.A.F. stations 
at home and overseas and Civil Aviation 
Stations. Appointments in two grades (a) 
Main Grade, salary scale £1,118 to £1,463. 
(b) Assistant Grade £729 to £1,118. Start- 
ing pay according to qualifications and ex- 
perience. Salaries somewhat lower in pro- 
vinces. Candidates should “be age 25 or 
over. Appointments temporary and non- 
pensionable but with long-term possibilities 
Special allowance up to £1,500 a year 
according to location payable in addition 10 
salary during overseas service. Candidates 
must be natural born British subiects of 
natural born British parents. Minimum 
qualifications and experience for both grades 
of posts: (i) (a) University degree or equiva- 
lent diploma in electrical and/or mechanical 
engineering and at least a two-year appren- 
ticeship or (b) Graduate or Corporate Mem- 
bership of the Institutions of Mechanical or 
Electrical Engineers with appreciable elec- 
trical engineering experience and at least 
three-year apprenticeship and (ii) employ- 
ment in responsible position for minimum 
of three years with well-established engineer- 
ing concern providing wide experience in 
electrical and mechanical engineering prac- 
tice. 

Application forms ouoting ref. D.530/ 
54-A from ML.NS., Technical and Scien- 
tific Register (K), Almack Hse, 26 King St, 
London, S.W.1, (P 501) 


BRITISH ELECTRICITY AUTHORITY 
Southern Division 
PPLICATIONS are invited for the 
following posts: 
DPPUTY STATION SUPERINTENDENT 
PORTSMOUTH s/is6i2 STATION 


Applicants should have received a 
thorough technical and practical training 
followed by wide experience in the opera- 
tion, maintenance and administration of a 
large. modern generating station. Preference 
will be given to Cornorate Members of a 
Senior Professional Engineering Institution, 
or those holding similar aualifications. 

Oolary N.J.B. Grade G.3, £1,035 x £30 
£1,128 

THIRD ASSISTANT ENGINEER 
(PLPCTRICAL) 
CONSTRUCTION DEPARTMENT, 
MARCHWOOD SITE 
§/13.611 

Applicants should preferably be Corporate 
Members of a recownised Professional Insti- 
tution or hold qualifications leading to Cor- 
porate Membership. Manufacturing works 
experience and practical experience in the 
electrical asnects of power station construc- 
tion and design are desirable, and experience 
in site construction an advantage. 

Sslary N.J.B. AX/CX, Grade 4, £750/ 
£925. 

Special application forms for each of the 
ahove posts. obtainable from P A 
Oliver, Divisional Secretary, 111 High St, 
Portementh. should be returned by 7 Feh 
1955. Please quote ref. ET. (P 522) 
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COUNTY BOROUGH OF WEST HAM 
Education Committee 
WEST HAM COLLEGE OF TECHNOLOGY, 
ROMFORD RD, STRATFORD, E.15 
Principal: A, E, Rudge, PH.D., M.SC., 
A.M.1.CHEM.E 
EQUIRED: GRADE B ASSISTANT, 
to teach in the ELECTRICAL ENGIN- 
EERING DEPARTMENT, Candidates must 
have University Degree and industrial ex- 
perience, and be able to teach in the field 
of Electrical Power and Machines. 

Salary: Burnham Technical Scale 
don). 

Forms of application and particulars ob- 
tainable from the Principal (s.a.c.) should 
be returned not later than 31 Jan 

R. OPENSHAW, 
Chief Education Officer 
Education Department, 
95 The Grove, Stratford, E.15 (P 521) 


BRITISH ELECTRICITY AUTHORITY 
North West, Merseyside & N. Wales Division 

ACANCY No. E,59/6T—STATION 

SHIFT CONTROL ENGINEER, Wigan 
Generating Station. Salary £555 x £15 
£600 (D.10) 

Vacancy No. E.59/9T—STATION SHIFT 
CONTROL ENGINEER, Padiham Generat- 
ing Station, near Burnley. Salary £595 x 
£15—£640 (B.10) 

Vacancy No. .E.59/10T--OPERATION 
AND EPRPICTENCY ENGINEER, Bold 
Generating Station, near St. Helens, Salary 
£900 x £25-—-£975 (G.5). 

Closing date 22 Feb 

Vacancy No E.59/11T 
ASSISTANT STATION CHEMIST, 
Generating Station, near St. Helens 
£635 x £15—-£680 (G.11) 

Closing date 7 Feb 

Applications quoting vacancy No. to 
Divisional Secretary, British Electricity 
House, 825 Wilmslow Rd, Manchester 

(P 473) 


(Lon- 


SECOND 
Bold 
Salary 


LONDON ELECTRICITY BOARD 
ASSISTANT INSTALLATION ENGINEER 
Fb deggibe are invited for ' the 

above position in the Beckenham/ 
Bromley District of the Southern Sub-Area, 
The applicant appointed will be required. 
to assist the Supervisor in the preparation 
of specifications and estimates, and in the 
supervision of all activities of the Electrical 

Contracting Section 
This post is graded under Schedule “A” 
of the National Joint Board agreement as 
Class “F,” Grade 11-—-£624, 15s. per annum 
rising to £672 per annum, inclusive of 

London Allowance 
Application forms from Personnel Officer, 
46 New Broad St, E.C.2, to be returned 
completed by 31 Jan., 1955, Please enclose 
addressed envelope and quote ref: V/1892/ 

T. on envelope and all correspondence, 

(P 488) 


THE SOUTH WEST SCOTLAND ELECTRICITY 
BOARD 
Ayrshire Sub-Area 
THIRD ASSISTANT ENGINEER 
(CONSTRUCTION) 
PPLICATIONS are invited for the 
position of Third Assistant Engineer 
(Construction) at Sub-Area Headquarters, 
Kilmarnock. 

Applicants should be experienced in the 
construction of technical equipment in sub- 
stations, h.v. and I.v. overhead and under- 
ground mains and be Graduates of the L.E.E 
or possess equivalent qualifications 

Salary in accordance with NJ.B. Agree- 
ment, Schedule A, Class G, Grade 10 
£675/£720 per annum. 

Forms of Application may be obtained 
from the undersigned or any other Sub-Area 
Manager and should be returned to me duly 
completed with any additional information 
not later than 2 Feb., 1955 
A. E, ROOTS, 

Manager, 


(P 519) 


Greenholm St, 
Kilmarnock 
15 Jan., 1955 
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MERSEYSIDE AND NORTH WALES ELECTRICITY 
BOARD 


PPLICATIONS are invited for the 

following appointments, which are 
supzrannuable and subject to medical exami- 
nation : 
i. DISTRICT ENGINEER (based on 
Llangefni) to be responsible to the District 
Manager in the Board's Anglesey District. 
Salary £840/£900 per annum (N.J,B, D/3). 

Applicants should preferably be Char- 
tered Electrical Engineers and have experi- 
ence in all branches of work associated with 
the design, construction, and operation of 
E.H.T., H.T., and L.T. overhead and under- 
ground distribution systems, 

2. GENERAL ASSISTANT ENGINEER 
(PLANNING), based on Electricity Hse, 
Rhostylien, near Wrexham, Salary £635/ 
£680 per annum (N.J.B, 3/13). 

Applicants should have experience of the 
design, construction, and operation of dis- 
tribution systems and a knowledge of the 
technical and economic factors in system 
layout and design, 

3, GENERAL ASSISTANT ENGINEER 
in the Technical Section based on Legacy, 
near Wrexham, Salary £635/£680 per 
annum (N.J.B, J/13), 

tomer should have had experience of 
all forms of electrical metering and metering 
equipment, including installation. 

4. GENERAL ASSISTANT ENGINEER 
in the Technical Section, No. | Sub-Area 
Headquarters, 24 Hatton Garden, Liverpool 
3, parery £715/£760 per annum (NJ.B. 
L/ 13). ractical experience in the com- 
missioning of protective systems advantage- 
ous, 

Duties include the testing of relays and 
protective gear, H.V. and transformer test- 
ing, including site testing. 

5. COMMERCIAL ASSISTANT (TECH- 
NICAL) in the Runcorn District, Salary 
£595 /£640 per annum (NJ.B. F/11). 

Applicants must have had an engineering 
training, The duties will be to advise con- 
sumers on supply, tariffs and installation 
matters, 

Applicants for posts 2, 3, 4 and 5 should 
preferably have the technical qualifications 
to enable them to become Chartered Elec- 
trical Engineers. 

Application forms obtainable from: Posts 
1, 2 and 3—The Manager, No. 4 Sub-Area, 
Electricity Hse, Rhostylien, near Wrexham ; 
Post 4—- The Manager, No. 1 Sub-Area, 24 
Hatton Garden, Liverpool 3: Post 5—The 
ay No. 2 Sub-Area, Sandiway Hse, 
near Northwich, Cheshire. 

losing date for all appointments: 31 
Jan., 1955 (P 492) 


RADIO MECHANIC 

required for the BERMUDA POLICE 
FORCE in the rank of Constable for a 
tour of 54 years with possibility of perma- 
nency. Salary scale (including present tem- 
porary allowance of 10% of salary) £715 
rising to £825 a year. Free passages and 
uniform, No income tax. Candidates must 
be unmarried, between 21 and 28 years of 
or. of sound physique and good education. 

ey must be familiar with Signal Gene- 
rator, Valve Tester, Anometer and Battery 
Charger Equipment and also VHF a. 
ment similar to Pye Series PTC 704 (Fixed 
Unit) and Pye ries PTC 115 (Mobile 
Units). Write to the Crown Agents, 4 Mill- 
bank, London, 8.W.1, State age, name in 
block letters, full qualifications and experi- 
ence and quote M1/36551/EE. (P 489) 


A LEADING ENGINEERING Organisa- 
tion in S.E, Lancs requires for its com- 


mercial organisation an ENGINEER or 
PHYSICIST with pup. or 2nd Class 
Honours Degree. The vacancy is in a de- 
partment concerned with the commercial 
aspects of new types of Electrical Instru- 
ments and Apparatus of Intricate Design. 
Some years post graduate experience essen- 
tial but not necessarily in industry, Salary 
in accordance with age, qualifications and 
experience. All applications will be regarded 
as confidential, Write, giving full details of 
age, qualifications and experience, norte 
envelope “B.1" to—Box No. 4133, Electrica 
Times. (P 381) 


A VACANCY exists in the Agricultural 
artment at the Head Office of The 
General Electric Co., Ltd., for a YOUNG 
MAN, not more than 28 years of age, who 
has obtained his O.N.C. in electrical engin- 
eering and who, preferably, has had some 
revious experience in agricultural and 
Lartionttare! work. The position offers good 
opportunities for advancement. Five-day 
week. Apply in writing, quoting Ref. “AG” 
to the Stat Manager, Magnet House, Kings- 
way, WC.2. (P 542) 


N ELECTRICAL DESIGNER for Ro- 

tating electrical machines is required by 
South ales manufacturers. Applicants 
should possess a Degree or H.N.C. or equiv- 
alent, and have had considerable experience 
in rotating machine design. 

The appointment is a Senior one, and the 
successful applicant will be responsible to 
the Chief Engineer. 

The position carries an attractive salary, 
together with a non-contributory pension 
scheme. Apply—-Box No. 4177, Electrical 
Times. (P 458) 


N ELECTRICAL ENGINEERING 
DRAUGHTSMAN is required for a 
large and expanding factory in North Staffs 
Minimum qualification O.N.C, (electrical) 
but H.N.C. preferred. The work calls for 
a high degree of initiative and includes Fac- 
tory distribution and cabling; motor appli- 
cations; control gear engineering; lighting 
schemes; substation work; power factor 
correction, etc, Assistance with housing is 
given if necessary. Write in confidence 
stating age, qualifications, experience and 
present salary to the Personnel Manager, 

Michelin Tyre Co., Ltd., Stoke-on-Trent. 
(P 466) 


PPLICATIONS are invited for an inter- 

esting post in the RESEARCH DE- 
PARTMENT of a large manufacturing 
Company in the North West. The post 
involves the evaluation of the electrical pro- 
perties of new insulation products and re- 
search thereon, using test equipment of a 
specialised nature. Possession of a degree 
or the Higher National Certificate in elec- 
trical engineering is desirable. Salary in 
accordance with qualifications and experi- 
ence, Application should be made to—Box 
No, 4185, Electrical Times. (P 480) 


PPLICATIONS are invited by The 

General Electric Co., Ltd., from those 
interested in the SELLING (internally) of 
light engineering equipment. Applicants 
should not be over 30 years of age and have 
had some estimating experience. Preference 
will be given to those who have studied for 
the H.N.C. Apply in writing, quoting Ref 
E.S.V., to the Staff Manager, Magnet House, 
Kingsway, W.C.2. (P 493) 


| RUCE PEEBLES AND CO.,, LTD., 

Engineers, Edinburgh 5, require two 
experienced TEST ENGINEERS, Applicants 
should have sound technical education to- 
gether with practical experience on hydro- 
electric generators and similar large rotating 
plant. alaries commensurate with qualifi- 
cations and experience. Apply Mr V. P. 
Mackay, Manager, Rotating Plant Depart- 
ment, at the above address. (P 531) 


RITISH ELECTRICITY AUTHORITY, 
Headquarters, Bankside, London, have 
vacancies for: 
(a) SENIOR CIVIL ENGINEERING 
DRAUGHTSMAN (Grade 5). 
(6) CIVIL ENGINEERING 
DRAUGHTSMAN (Grade 6). 
(c) ELECTRICAL DRAUGHTSMAN 
(Grade 6). 
Starting salaries according to qualifications 
and experience : 
Grade 5—£672/£777 per annum inclusive 
Grade 6—£536/£662 per annum inclusive 
Pension Scheme. One Saturday morning 
in four on duty 
Apolication forms from Director of 
Establishments, B.E.A., Winsley St, London, 
W.1. Quote ref.: ET/558. (P 532) 
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JOHNSON AND PHILLIPS LTD. 
Vacancies in 
TRANSFORMER DEPARTMENT 


1. DESIGNER with experience in the 
preparation of detailed designs for 
all sizes of power transformers. 


. DRAUGHTSMEN with experience 
in all sizes of power transformers 
up to 5,000 kVA. 


ESTIMATORS with experience in 
the preparation of tenders for both 
the home and export market, and 
in addition, used to technical cor- 
respondence. 


These positions offer good prospects 
with pension scheme and other facilities. 
Applications stating age, training, ¢x- 
perience and salary expected should be 
addressed to Employment Manager, 
Johnson and Phillips Ltd., Victoria 
Works, Chariton, S.E.7. (P389p) 











BRITISH ELECTRICITY AUTHORITY, 
Research Laboratories, Leatherhead, 
JUNIOR ENGINEER. Candi- 
dates should have H.N.C. in Mechanical 
Engineerin or equivalent qualification. 
Duties include testing of fly ash concrete 
and other materials. 

Salary N.J.B. Grade 6, £475/£650 per 
annum. 

Applications to D. Moffat, Director of 
Establishments, Winsley St, London, W.1, 
by 28 Jan., 1955. Quote Ref. ET/535. 

(P 507) 


require a 


| UYER required by Hoover (Washing 
Machines) Ltd., Merthyr Tydfil, South 
Wales. Applicants should be experienced in 
the purchasing, progressing and personal 
chasing of the commodities and raw 
materials appropriate to light engineering. 
This post is of senior staff status, Letters 
of application, giving fullest details of ex- 
perience, qualifications and age, should be 

addressed to the Employment Officer. 
(P 494) 


CONTRACTS ENGINEERS. A. Reyrolle 
and Co., Ltd., have a number of vacan- 
cies for Contracts Engineers at Hebburn, 
Co. Durham. The Engineers are required 
for work in connection with extra high 
voltage, high voltage and medium voltage 
switchgear and protective gear contracts for 
both Home and Overseas work. The work 
is interesting and varied and requires both 
technical and commercial ability. On Over- 
seas contracts there is also the possibility 
that the engineers may be ultimately con- 
sidered for appointments abroad. Applica- 
tions will be considered from Graduates or 
Corporate Members of the Institution of 
Electrical Engineers or from Engineers 
holding Higher National or Ordinary 
National Certificate. 

Applications should be forwarded to the 
Contracts Manager, A. Reyrolle and Co., 
Ltd., Hebburn, Co. Durham, marked 
“Personal,” (P 316) 








Box No. reviies to be addressed to the 
ELECTRICAL TIMES, Sardinia House, 
Sardinia Street, London, W.C.2. 


ELECTRIC MOTOR DESIGNER 


We have a vacancy on our Staff for a 
man with sound practical experience in 
the Electrical Design of D.C. Motors 
and Generators, 1—200 h.p. Preference 
will be given to applicants having A.C. 
experience. 

Pension Scheme, 5-day week, and 
housing facilities available. 

Reply in confidence, stating age, ex- 
perience and Salary expected. 


Hugh J. Scott and Co. (Belfast) Ltd., 
Volt Works, Ravenhill Rd, Belfast. 














(P 31 1p) 
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ELECTRICAL DESIGNERS 


Are you experienced in the design of generating and 


electrical distribution systems ? 





We require men with Higher National Certificate, or equivalent, for interesting 
work in the designs section of our laboratories which specialise in aircraft electrical 
generating systems and equipment. Additional experience in aircraft wiring and 
distribution an advantage but not essential. This interesting work brings the 
successful applicants into contact with all phases of aircraft electrical engineering. 


Write as fully as possible, stating your age and experience to Group D, 
Personnel Dept., Rotax Ltd., Chandos Road, Willesden Junction, London, N.W.10. 


(@P 45p) 











‘HIEF TEST ENGINEER required for [ RAUGHTSMEN. The English Electric NGINEER, aged 25/35, with electrical 


Transformer Division, Applications Co., Ltd., Liverpool Works, have vacan * or physicist degree required by Cable 
are invited from Test Engineers with ex- cies in the Switchgear Department for Company in London Area for development 
perience in testing Transformers of up to Draughtsmen with experience of Switch- work on testing equipment for telecommuni- 
and including 60 MVA at 132 kV. Qualifi- gear Layout and Installation, Wiring Dia- cation cables. Permanent and pensionable 
cations to Higher National Certificate (Elec- grams, Sheet Steel Cubicles, Light Fabrica- position at salary commensurate with experi- 
trical) is essential. Please apply with full tions or Electro Mechanical Mechanisms. ence and qualifications. Apply giving full 
details of education, training, age, salary, Pensionable and progressive positions with particulars to—Box No. 4143, Electrical 
etc,, to the Chief Personnel Officer, Brush excellent opportunities for promotion are limes. (P 394) 
Electrical Engineering Co., Ltd., Lough- offered for men with initiative. Housing - 
borough, Leics. (P 412) assistance will be given to selecied appli- Riacrax AL binge ee ee 

cants and travelling expenses will be paid * the services of (1) STO {PER (2) 
[DEVELOPME NT and DESIGN ENGI- for interview. Write giving full detaile of ORDER CLERK. Both with experience of 

NEER (Assistant) with experience on age, qualifications and experience to Dept the trade. Apply Electrowares Ltd., 302 
discharge lamp chokes and transformers or C.P.S., 336/7 Strand, W.C.2, quoting Ref Waterloo Rd, S$.E.1 Telephone Waterloo 
allied radio products required by firm of 1099B. ‘ (P 486) §271 (P 530) 
Electrical Engineers in the North of Eng- - : 
land. A knowledge of the problems in- | RAUGHTSMAN required with experi- F:LECTRICAL FITTER required by the 
volved in quantity production of these items ence of metalclad medium voltage “ British Electricity Authority at Notting- 
would be an advantage. Excellent opportu- switchgear. Unfurnished house available ham Transmission Section, The work in 
nity for suitable man, ‘Superannuated Staff A.E.S8.D.. rate minimum, Reply stating age cludes the overhaul of existing 132,000 V 
position. Please apply giving details of age, and experience to Ottermill Switchgear Ltd, ‘ransmission equipment and in the future 
experience, qualifications and salary ex- Ottery St. Mary, Devon. (P 457) 275,000 V transformers and switchgear, 
pected to—Box No, 4187, Electrical Times. Previous experience of H.V. equipment 

(P 481) *LECTRICAL DRAUGHTSMAN re- coon . .-~ of pay ae per pe pl 44. 
— a 4 quired for the electrical division of the our week, erms and conditions of service 
| RAUGHTSMAN _ required (Victoria engineering department of rons in accordance with the N.J.L.C, Agreement 

Area) for Manufacture of L.T. Switch- engineering industry. Should have experience Applications in writing stating age and ex- 
gear and General Enginecring. Prospects for _ in preparation of drawings for electrical in- Perience to Divisional Controller, British 
man with initiative. Write age, experience © stallation work and circuit diagrams, Appli- Electricity Authority, P.O. Box 25, Barker 
and salary required.—Box No. 4139, Elec- cations to Personnel Manager, Ruston- ate, Nottingham. Please quote Vacancy 
trical Times. (P 392) Bucyrus Ltd., Excavator Works, Lincoln. No. 6/55/ET. (P 416) 
(P 467) 
TESTERS . _— w . ° -T 
(C 1G *NGINEER wanted, capable of designing ON saa TOR SWITCHGEAR LTD. 
ontro’ ear) 4 electrical installations for schools and ENGINEERS required for Engineering 

Required by industrial buildings, etc. Good opportuni- Department covering motor control gear 
BROOKHIRST SWITCHGEAR LTD.. ties for right man. Chronological details of applications up to 1,000 h.p. low and 
CHESTER, for work on AC/DC experience should be given.—Box No, 4149, high tension with particular reference to 

28 Sasi ; a AL/DL. Electrical Times, (P 405) Power Stations 

Equipment. The Company operates a contributory 


Congenial working conditions. Rate “oe RS, con 2 24 to W, are eee eh ake sae 

, ‘ ” Traction artment in London 

£8. 10s. 4d. per week, plus incentive Raps 2 A pg ee yg died ioeaehe Applicants should have comple ted their 

bonus. Pension Fund, Sports and traction preferred but applicants with a good National Service and be preferably not 

Social Club. electrical engineering training and commer- ow 45 , 

Applications should be addressed to cial interest will be considered. Attractive P At yeoot ae wane age, experi- 
ings ne : ¢ 2 salaries, according to experience with good ence and salary required to 

the Personnel Officer at the above Th 

often: tak det tia . prospects. Applications should be made to e Secretary, 

address, and should include details of age The Staff Manager (Ref. T.D.). The General Blakenhall, Wolverhampton 

and experience. (P 487p) Electric Co., Ltd., Magnet House, Kingsway, (P 537p) 

London, wc? (P 541) 





























48 (Supplement 8) 


Electrical Times, 20 January, 1955 





ENGLISH ELECTRIC 


is expanding its activities in the Middle 
East and is secking to recruit TECH- 
NICAL SALES ENGINEERS to join 
Engineering Agencies particularly in: 
Ethiopia based on Addis Ababa. 
Iran based on Teheran 
Iraq based on Baghdad. 


Applications are invited from candi- 
dates who have served an apprenticeship 
in either electrical or mechanical engi- 
neering, and have had experience of 
similar work preferably in the Middle 
East Single men are preferred but 
married candidates will be considered 

Please apply giving full personal par- 
ticulars to Dept. C.P.S., 336/7 Strand, 
W.C.2, quoting Ref, 933H and including 
territory in which interested. (P 312p) 











«NGINEER, aged 22/35, required by 
“ Cable Company in London Area for 
testing and maintenance of electronic equip- 
ment in new instruments for automatic test- 
ing of telecommunication cables. Apply 
giving full particulars to—Box No, 414/, 
Electrical Times (P 393) 


7VERSHED AND VIGNOLES LTD., 
“ Chiswick, London, W.4, require for 
their Sales Department an. ENGINEER of 
Higher Nationa! Certificate standard, pre- 
ferably with some knowledge of forcign 
languages and experience with electrical 
Measuring instruments (P 534) 


Rx! RIENCED CONTRACT ENGI- 
“ NEERS, Foremen and Jointers required 
for Cable Installation Work. Apply detail- 
ing experience to-—-Box No, 4151, Electrical 
Times. (P 406) 


RADIO BUYER 


THE IGRANIC ELECTRIC CO., LTD., 
Bedford, has a vacancy for a Buyer for 
its expanding Radio and Teievision 
Department, Operations will ultimately 
be conducted from the Production Unit 
at Bromborough, Cheshire. Buying ex- 
perience in the industry essential. Age 
50/40, Contributory Pension Scheme. 
Replies with full details of age, experi- 
ence and present salary to: 


The Secretary, 
Igranic Electric Co., Lid., 


Elstow Road, Bedford. 
(P 500p) 











7; VERSHED AND VIGNOLES LTD., 
“ Chiswick, London, W.4, require a TECH- 
NICAL ASSISTANT to join their outside 
Sales Staff. Applicant educated to Higher 
National Certificate standard and having 
knowledge of industrial measurements, 
especially pyrometry would be preferred. 
Salary according to experience and qualifi- 
cations. (P 533) 


7 XPERIENCED INDUSTRIAL DESIGN- 
“ ER of electrical domestic appliances 
wanted. Capable of working with little 
supervision, Model Making desirable. Salary 
in accordance with qualifications, about 
£1,000 per annum.—Box No, 4197, Elec- 
trical Times. (P 544) 


7;XPERIENCED SALESMAN ss requited 
“~ with strong connection Wholesalers 
London area, to handle Lighting Fittings, 
Distribution Gear and Wiring Accessories.— 
Box No, 4199, Electrical Times. (P 545) 


EAD STOREMAN required for electrical 
wholesalers. Must have good knowledge 
of trade. Address letters giving details of 
experience, wage required, to Managing 
Director, E. Dawson (Lamp Factors) Ltd., 
10 Grays Inn Rd, W.C,2. (P 543) 


VENNER LTD. 
require 
ELECTRONIC ENGINEER, 
conversant with design and 
manufacture of prototype 
transmitters, receivers, etc. 
ELECTRICAL ENGINEER 
for development work on 
small generators. Candidates 
should be suitably qualified. 
Salaries and conditions for these staff 
vacancies are good, and there is a Pen- 
sion Scheme. 
Applications should be addressed to 
Personne] Manager: 
VENNER LTD. 
New Malden, Surrey. 


(MALden 2442) 
(P 508p) 











FFISONS LIMITED require ASSISTANT 
ELECTRICAL ENGINEER for design 
and layout of electrical installations. Cor- 
porate membership of I.E.E. desirable, but 
practical experience of installation in chemi- 
cal or similar works essential. Applicants 
should also possess sound knowledge of 
electrical estimating. Good prospects and 
pension schemes. Applications to Personnel 
Officer (R), Fisons Limited, Harvest House, 
Felixstowe, Suffolk. (P 536) 


UNIOR TECHNICAL ASSISTANT (20- 
“ 25) for the preparation of lighting 
schemes, Illuminating Engineering Depart- 
ment, old-established Manufacturers lighting 
equipment. State age, experience, salary re- 
quired. Chief Engineer, Technical Service 
Department, Holophane Ltd., Elverton St, 
Westminster, S.W.1. (P 497) 








Insulation 
ineimeers hequired 


Must have knowledge of all modern organic and inorganic insulating materials used in 
the electrical engineering industry. Previous experience in the application of such 
material to small rotating machines is essential. Practical experience in the winding of 
rotors and stators is desirable. This interesting work brings the successful applicant 
into contact with all phases of aircraft electrical engineering. 


Write as fully as possible, stating your age and experience to the Personnel Dept., 
Rotax Limited, Chandos Road, Willesden Junction, London, N.W.10. 
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MPERIAL CHEMICAL INDUSTRIES 

LIMITED, Alkali Division, Winnington, 
Northwich, Cheshire, has a vacancy for an 
ELECTRICAL DESIGN DRAUGHTS- 
MAN. Age 25-35. Experience in electrical 
layouts for chemical plants desirable. Appli- 
cants should possess Higher National Certi- 
ficate or equivalent and have had suitable 
workshops experience. Write giving details 
of age, qualifications and experience to Staff 
Manager. (P 529) 


UNIOR MECHANICAL ENGINEER, 

aged 21 to 25 years, required in Service 
Department of prominent Company supply- 
ing steam generating equipment to Power 
Stations and Industrial Plants. Post based 
on London but entails travelling within 
British Isles. Commencing salary £600 /£650 
per annum according to qualifications.—Box 
No. 4147, Electrical Times. (P 404) 


OW TENSION PLUMBER CABLE 

JOINTERS wanted for live jointing on 
long term contract in the London area, top 
rates of pay and conditions. Apply—Box 
No. 4195, Electrical Times. (P 538) 
MECHANICAL DRAUGHTSMAN 
4 wanted for factory in West Midlands, 
Permanent and pensionable post, attractive 
working conditions, Starting salary up to 
£700 according to age and qualiticauons. 
Experience of design of malleable castings 
an advantage. Apply, giving particulars of 
age, qualifications and experience, to—Box 
No. 4183, Electrical Times. (P 479) 


OVERHEAD LINESMEN required by the 
British Electricity Authority at Drake- 

low Transmission Section, near Burton-on- 
Trent. The work includes the overhaul and 
maintenance of existing 132,000 V lines and 
in the future 275,000 V lines. Previous ex- 
perience of H.V. Steel Tower Lines essential, 
_ Rate of pay 45d. per hour, 44-hour week. 
Terms and conditions of service in accord- 
ance with the N.J.1.C. Agreement. Appli- 
calions in writing stating age and experience 
to Divisional Controller, British Electricity 
Authority, P.O. Box 25, Barker Gate, Not- 
tingham. Please quote Vacancy No 
7/55/ ET. (P 417) 
JR EQUIRED by Company specialising in 
Boiler Plant for large steam power 
stations, YOUNG ENGINEERS, preferably 
with training up to degree standard, or 
equivalent, for position, in Technical Office. 
Also vacancies in Drawing Office and Ser- 
vice Departments, Salaries according to 
age, experience and technical qualifications. 
Box No. 4201, Electrical Times, (P 546) 


~ [ATION ENGINEERS required by Air 
\” Ministry at R.A.F. and M.C.A. stations. 
Qualifications and experience required: (a) 
Ordinary National Certificate in Electrical 
Engineering or equivalent or higher standard 
of technical education (b) Recognised ap- 
prenticeship in electrical engineering. (c) At 
least three years’ responsible engineering 
employment preferably on operation and 
maintenance of mine, factory or workshop 
plant and services. Supervisory experience 
an advantage as duties entirely supervisory 
and cover installation, operation and main- 
tenance of high and medium voltage distri- 
bution system, internal electrical installa- 
tions, and other miscellaneous installations 
tools and equipment. Commencin salary 
according to age, qualifications an experi- 
ence on range from £535/£772. Appoint- 
ments include liability for service overseas 
for which special allowance payable in addi- 
tion to higher salary. Appointments non- 
pensionable. Only natural born British sub- 
jects, Write, giving age, full details of 
qualifications and experience to A.B.1255 
“eps Officer, Ministry of Labour 
and National Service, 1-6 Tavistock 

W.C.1, by 4 Feb., 1955. No original testi- 
monials: should be sent. Only candidates 
selected for interview will be advised. 


(P 455) 








TRANSE ORMER DESIGNE 

_experience of units up to 10 MVA, 
Write, stating qualifications and experience 
to Technical Director, Bryce Electric Con- 
struction Co,, Ltd., Kelvin Works, Hack- 
bridge, Surrey. (P 535) 


"THE MORGAN CRUCIBLE CO., LTD., 
have a vacancy at their Norton Works, 
near Worcester, for an ELECTRICAL 
ENGINEER, age about 30 years, with De- 
gree or equivaient qualification and some 
industrial experience, including organisation 
of laboratory work. Preferably with some 
knowledge of transient phenomena on trans- 
mission equipment. Position is permanent 
and pensionable. Apply in writing giving 
details of age, experience and qualifications 
to the Personnel Officer, The Morgan 
Crucible Co., Ltd., Norton Works, Wor- 
cestershire. (P 495) 


THE GOVERNMENT OF CYRENAICA 
requires a CHARGE HAND and DIS- 
TRIBULION ENGINEER tor thei electr- 
city undertaking in Benghazi tor first 
engagement of 12 to 18 months, Salary £25 
a week subject to income tax at 8%. Appli- 
cations to Mackness and Shipley, Parliament 
Mansions, Abbey Orchard St, London, 
§.W.1, trom whom full particulars of post 
may be obtained. (P 431) 


"TRAINEE ESTIMATORS. Simon-Carves 
Ltd. have vacancies for two men to train 
as estimators, one for electrical the other 
for general mechanical work. The ideal 
candidates would have H.N.C, experience 
of heavy contract work, and some knowl- 
edge of costing. Starting salary not less than 
£600. A Pension Scheme 1s in operation, 
Write, quoting ref (GR/77) to Staft and 
Traming Division, Simon-Carves _Ltd.,, 
Cheadie Heath, Stockport. (P 477) 


"TRANSFORMER ENGINEER required 
with considerable experience in the 
design of Power Transformers up to 66 kV. 
Appiicant should have initiative, will be 
required to take charge of small design 
othce and should be conversant with modern 
practice. The position is permanent and 
progressive. Pension Scheme  availabie. 
Situation West of London. Apply in confi- 
dence to—Box No, 4181, Electrical Times, 

(P 478) 


"TRANSEORMER DRAUGHTSMEN «te- 
quired. Senior men with experience of 
units up to 10 MVA and 88 kV, and Juniors 
with some experience up to 1,000 kVA, 
Write giving details of age, experience, 
qualifications and salary required to: The 
Technical Director, Bryce Electric Construc- 
tion Co., Ltd., Kelvin Works, Hackbridge, 
Surrey. (P 402) 


ACANCY occurs in well-known ‘Irade 
Association for man 30-40 years of age 
with technical background, having practical 
experience in trading matters related parti- 
cularly to domestic electrical apparatus, 
Duties of a senior administrative nature of 
some responsibility. Salary commensurate 
with experience and qualifications. Staff 
Pension and Life Assurance Scheme, Appl 
in writing to The Secretary, The Briush 
Electrical and Allied Manufacturers’ Asso- 

ciation, 36 Kingsway, London, W.C.2. 
(P 496) 


YOUNG ENGINEER, O.N.C, standard or 

_ equivalent, required for transformer 
testing. Excellent prospects. West London 
Area. Write stating age, experience, etc., to 
Box No. 4193, Electrical Times. (P 498) 





APPOINTMENTS WANTED 











FLECTRICAL CONTRACTING EXECU- 

TIVE seeks responsible appointment in 
South West. Exp. Ist ing. to final account. 
All classes of contracts—Box No, 4135, 
Electrical Times. (P 383) 

UALIFIED ELECTRICAL ENGIN- 
~~ EER, speaking fluent French, seeks 
situation in France.—Box No, 4145, Elec- 
trical Times (P 395) 
"TECHNICAL REPRESENTATIVE having 

extensive connections electrical trade, 
architects, etc., London and East Anglia, 
desires remunerative position with estab- 
lished Manufacturer.—Box No, 4179, Elec- 
trical Times. P 461) 
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WORK WANTED 











A C and D.C, MULUR KEWINDS and 
4% REPAIRS Prompt service _ fully 
uaranteed. Edgware 5566 (4 lines).—-Service 
slectric Co., Ltd., Stanmore, Middx. (P 4) 
RMATURE REWINDING service to 
the trade, Vacuums, Drills, Grinders, 
Hood Dryers, Dental Motors. Vacuum 
cleaner and drill armatures replaced from 
stock 24-hour service. Every job guaranteed, 
All vacuum cleaner parts, hoses, etc., in stock 
for any make. Apex washer agitator shafts 
stocked.—-Regam Electric Cleaner Service 
95 Park Lane, Leeds | (P 5) 
*ISHER FOUNDRIES LTD., Greet, 
Birmingham 11, for Machine Moulded 
Precision Castings in. gun metal and soft 
grey iron Tel.: Victoria 0197 (P 6) 
\ ETALWORK All types cabinets, 
chassis, racks, etc., to your own specifi- 
Philpotts Metalworks Ltd., Chap- 
Loughborough. (P 333) 


cation 
man St, 





WANTED 











\ JANTED, for prompt cash, ferrous and 
non-ferrous SCRAP; also plant for dis- 
mantling. Buyers of secondhand machinery 
and plant for re-use.—W,. and H, Cooper 
Lid. 176 Brady St, Bethnal Green, E.1. (P 1) 
WANTED. ROTARY CONVERTERS, 
any size.—Universal, 221 City Rd, 
London, E.C.1! (P 3) 





AGENCIES 











Fe XPORT AGENT seeks concessions, Small 
4 territories welcomed.—Box No. 4127, 
Electrical Times (P 329) 
| MPORTANT COMPANY, specialising in 

the MANUFACTURE and SALE of 
ELECTRICAL PRODUCTS, and possess- 
ing agencies, factories, sales organisations, 
and travellers, and with the highest banking 
and commercial guarantees, is interested in 
the sale and distribution within French terri- 
tory of all types of electrical equipment, in- 
cluding installation accessories and equip- 
ment, motors, test gear, lighting fittings, ete 
Only interested in proposals concerning 
goods of first class quality, if possible ex- 
clusive products. Write to Lillet, 21,011, 
rue Vivienne, 17, Paris. (P 484) 





FOR SALE 











BRITISH ELECTRICITY AUTHORITY 
London Division 
( FFERS are invited for the purchase, dis- 
mantling and removal of the following 
plant from Deptford East Generating 
Station: 

1—TURBO-ALTERNATOR (1926), Tur- 
xine maker: Richardsons Westgarth and Co, 
Serial No.: 1215. Capacity: 875 MW, 
Steam Conditions: Initial 300 |b. p.s..., 
675° F exhausting 288 in. H.G. Speed: 
1,500 r.p.m. Less Condenser, extractor and 
booster pumps. Alternator maker: Brown 
Terminal V: 66 kV 3-phase. 


TURBO - ALTERNATOR 

(1930) 625 MW steam, 275 Ib p.s.i. 675° P 
29-1 in. HG alternator 75 MW, 66kYV, 
3-phase, 25 cycles, 1,500 r.p.m, Complete 
with exciter, condenser, air ejector, and 
auxiliary plant 

For permission to view and conditions to 
tender, application should be made to the 
Divisional Purchasing Officer, British Elec- 
tricity “Authority, London Division, Gene- 
ration Hse, Gt. Portland St, London, W.1, 
not later than 27 Jan., 1955. (P 510) 
FLECTRIC MOTORS, DC. and AC.,, 
“ Motor Generator Sets, Alternators and 
Dynamos. Reconditioned and guaranteed, 
= large stocks held 

ritannia Manufacturing Co 


i 
Britannia Walk, N.1. CLErkenwell 5512-3-4, 
Stores at Chobham, Surrey. (P 51) 
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HUNDREDS OF MOTORS 
IN STOCK 
1, 2, and 3-ph. and D.C, all sizes Geared 
Motors, M.G. Sets and special equipment 
made up. Rewinds and redesigns all sizes, 
12 months’ guarantee on all supplies and 
rewinds. Lists sent on request, 
EDWARUS. WYATT & COURT LTD. 








Grant Street, London, E13. Grangewood 





A. ELECTRICAL CO. for A.C.-D.C, 
MOTORS, switchgear, exhaust fans 
hoists, reduction gears, new or reconditione 
units,—-Chi, 5105, 67 Rothschild Rd, W.4. 


(P 8) 

fC. and D.C, MOTORS, GENERA- 
TORS from stock,—Service Electric 

| elles Roney pss Epes, Stanmore, 
Middx. Edgware (P 9) 





DIESEL GENERATOR SETS 


We have for disposal 2 sets of 330kVA 
and 275kVA respectively, each wered 
by DAVEY PAXMAN, 12 R.P.H. en- 
gines, 400 B.HLP., 12 cylinder electric 
start, each engine overhauled and modi- 
fied to latest standards and fitted with 
bedplate ‘and lined up and coupled to 
CROMPTON PARKINSON alternator, 
all this by the makers themselves. The 
alternators are wound for 400/440-3-50 
4-wire and are equipped with modern 
ironclad switchgear with meters, AVR 
and synchronising gear by Crompton 
PARKINSON wo 1,500 gall, storage 
tanks are included, with service tanks, 
transfer pumps, silencer and “mains 
make-up” cooling system. 

In absolutely first class order, ready 
to go to work and hardly used since 
makers’ overhaul, Apply: 


CROMPTON PARKINSON LTD., 
Doncaster, Y orks. 
(P 469p) 











<<. and D.C. MOTORS, all sizes, large 
stocks. Fully guaranteed.—Milo Engin- 
eering Works Lic., Milo Rd, East eek 
§.E.22 (Forest Hill 2278-9). P 7) 
HIGH VACUUM IMPREGNATION 
UNIT or single or batch coil impreg- 
nation service to R.LC. specification 214 or 
individual requirements.—Blickvac, Hamil- 
ton Rd Works, Hamilton Rd, §.£.27. Tel. 
Gypsy Hill 4394 (P 14) 
| .T.H. CUBICLE TYPE double busbar 
SWITCHBOARD comprising three 600/ 
750 amp. hand-operated air circuit breakers, 
with 500/5 C.T.s operating overload trip 
coils with time limit fuses; 0-500 ammeters. 
Phase busbars 2,000 amp, rating. 25 MVA 
at 420 V. Excellent condition. £500, W. D. 
and H. O. Wills, Dept. 9, Bristol 3. (P 539) 
[ONT worry about your electricity bills, 
Fit Is. slot electric meters for hotels, 
bed-sitters, etc. Prices from 50s.—Selectrics, 
Department E.T., Castle Circus Hse, Tor- 
uay. Tel. 7218. Trade inquiries ant. 
rade discount P 15) 
OUSE- SERVICE METERS, a.c. rs d.c., 
quarterly or prepayment.—Universal Elec- 
trical, 221 City Rd, London, E.C.1 (P 10) 
IMITED number “BROOKS” Cub Dust 
fume Extractor-Blower Centrifugal Fan 
Units £10 each, also larger ditto at excep- 
tionally low prices. 400/3/50, £23; 230/1/50, 
£25. Ringfans, Motors, etc., also cheap. 
Bellangers, 306 Holloway Rd, London, N.7 
North 4117. (P 540) 
N ERCURY SWITCHES are made by 
Hall, Drysdale and Co., Ltd., of 58 
Commerce Rd, Wood Green, London, N.22. 
Tel.: BOW 7221 (P 11) 
URLEY CHOKES AND BALLASTS 
Our 80-W tapped h.p.f. ballast with 
starter switchgear-holder incorporated is 
pone itself the most popular unit. Suitable 
or most fittings, 57s. 6d. each subject.— 
F, W. Blanshard Ltd. (Dept. E.T.), iif 
Surrey. Uplands 4818-9 (P 
UANTITIES of 75-100-150 W DISPE R. 
SIVE REFLECTORS and also 100 W 
vertical ELLIPTICAL REFLECTORS to 
clear at 50% off list price. Send for sample. 
—J, E. Wildbore Ltd., 6/12 Peter St, 
Oldham (Main 4475). (P 384) 





FLAMEPROOF MOTORS, M.G. SETS, 
D.C. MOTORS, GEARED MOTORS, A.C: 
MOTORS, TRANSFORMERS, CONTROL 
GEAR. SPECIALS. FLANGE MOTORS 


ELECTROPOWER COMPANY LIMITED 
Kingsbury Works, Kingsbury Rd, London, N.W.9 
Tel.: COLindale 4621/3 

Grams: Lectropowa, Hyde, London (P 12) 











( NE E.E.C. 400 kW, AC. to DC. 
ROTARY CONVERTER SET, 6,300 V 
3/6 Ph., 50 Cycles to 220/240 V DC., 
comprising Transformer, Generator, Con- 
trol Gear, This set is in good secondhand 
condition, and is offered at £915. F.O.T. 
anes to—Box No. 4189, Electrical 
Times. (P 482) 
"THREE 10 h.p. and Three 8 h.p. SLIP 
RING MOTORS, complete with speed 
control gear 4-1 speed reduction on full load. 
All motors in aoe condition. 400 V, 3- 
phase. Apply Waxed-Papers Ltd., Nunhead 
Lane, London, S.E.15. (P 418) 
"TIME SWITCHES from stock. Recondi- 
tioned or % 12 months’ guarantee. 
Lists from J, Hughes, 3 St. Thomas St, 
London Bridge, s. E.1, Tel. Hop 2759. (P 16) 
ANSFORMER. oil-filled, 250 kVA 
continuous rating. Prim V 6,600, amps 
21-9, Sec. V 420, amps 344, 25 cycles, 3- 
phase. £150 or near offer. Bermondsey 
Cold Stores, S.E.16. (P 509) 
ONLY B.T.H. type O, form BZ, 500 
amp, 3-pole, 440 V OIL-IMMERSED 
CIRCUIT BREAKERS with “No V” and 
3 overload trips. Secondhand, but in per- 
fect working order and condition. Apply— 
Box No. 4191, Electrical Times. (P 483) 





MISCELLANEOUS 











JREE! Brochure giving details of courses 
in Electrical gineering and Elec- 

tronics, covering A.M.BRIT.1.R.2., City and 

Guilds, etc., Moderate fees. Write to E.M.I. 

Institutes, Dept. ET. 

(Associated with H.M.V.) 
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@ All components readily accessible. @ Complete phase separation within the breaker, 


@ Breaker maintenance within the unit. @ Pedestal centres 3 ft. 9 ins. 


THE GENERAL ELECTRIC COMPANY LTD., MAGNET HOUSE, KINGSWAY, LONDON, 
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— TRAYS & BENDS 


|] SUPPLIED IN ALL 





LOCKER “DURITE” CABLE TRAYS AND 
BENDS PROVIDE AN EFFICIENT AND 
ECONOMICAL METHOD OF ELECTRICAL 
WIRING, ADMIRABLY SUITED TO MOST 
DIFFICULT WIRING PROBLEMS. 


SIMPLE HANGER FABRICATION 


LOCKERS have now designed a perfect angle to facilitate quick 
installation. Supplied in standard lengths, self-coloured or painted 
with lead primer. 
Holes at standard 
centres to accom- 
modate any length of 
cable dropper, ceiling 
bracket, or cross- 
member. Nuts and 
bolts are supplied. 











y qualified technical staff is always available, 
es and assist with your problems, 


Lockers futalPaferiecif te. 


et ee ee ee ed 





a 
OVER YEARS — ees 


SAFER BL 0 KS. == 1 


= SWITCH BOXES” i 


ELECT RICAA i | 
—WO000WORK 


FIRST CLASS WORK - QUICK DELIVERY © COMPETITIVE PRICES ———— 


—WOOTTON.& CO. LTD | 


ALMA WORKS, PONDERS END * * MIDDLESEX > TELEPHONE: HOWARD 1858 


—.. 
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Ivor 





Sootblowers.... 


...are installed on the 
Boiler Plant of the new 
B.E.A. Power Station 
at CONNAH’S QUAY 


Connah's Quay is one of the many B.F.A, 
Power Stations operating Ivor fully auto- 
matic sequence controlled Sootblowers of 
the Lance type illustrated, This is the 
largest of a wide range which includes the 


gun type shown below, 


29, WOBURN PLACE, LONDON, W.C.!. 


and 


ABERDARE 


GLAMORGAN 


SOUTH 


WALES 
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MICGAMITE 


Electrical Insulation 


It will pay you to send us your 
enquiries for all types of Micanite 
Insulations. 


We can assist you by maintaining 
a High Standard of Quality at 
Competitive Prices. 


Telephone : 
COPpermill 2248-9 


— RINGWOOD RD. WALTHAMSTOW, LONDON. E7 


Eimicmer, Easphone, London 
F8S70.19/2 








to spend 
FIFTEEN DAYS 
IN CAMP earning full 
pay and allowances 
plus a total of £9 TAX-FREE 
BOUNTY AND EFFICIENCY GRANT 


You can spend fifteen days with your friends, earning full Regular Army pay 
and allowances, As a member of the Army Emergency Reserve (Category IIA) 
you have no other duties during the year. If a grave national emergency should 
arise, you may becalled up for service in the United Kingdom. You can be called 
out for overseas service only by Proclamation. Volunteers are accepted from 
18 years of age and engagement is for two, three, or four years. If you have 
served before in a non-commissioned rank there is every possibility of your 
filling an existing vacancy or of being promoted as soon as a vacancy occurs. 





aa 
Send this coupon now for details of how to join to: 


O.C, HEADQUARTERS, A.E.R., 
Lend your skill to Britain, doing the job you know best. R.E.M.E., BROXHEAD HOUSE, BORDON 


ARMY EMERGENCY 
RESERVE 
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It has repeatedly been shown 
that D.C. tests will often indicate 
impending troublein acable which 

) ‘ . 
\ has actually survived an A.C. 
' test. Regular D.C, tests for high 
voltage cables provide informa- 
| tion which permits a higher 
level of maintenance, and thus 
considerably lengthens the 
without appreciably atiecting the life of a cable, 
cable other than along the path 
of discharge. 


Whilst the effect of an A.C. test 


HERE ARE A FEW MORE of the 
MANY ADVANTAGES offered by 
the SenTerCet D.C. Cable Testing 
Equipment : 


\ 


* 


* 


Provides a highly sensitive check 
on the presence of moisture in 
cables, joints and terminations. 
A few milliamps of D.C. can 
break down an incipient fault 


depends fairly critically upon the 
time element, D.C., on the other 
hand, will usually fail a weak 
cable, or induce signs of failure, 
within five minutes, 


Bulletin F/CT.1. contains full 
details of both transportable and 
trailer-mounted equipments. 


Senfe 


: f 
RECTIFIER 
m 4 NT 


i Telephone : Harlow 2681! 
Registered Trade Mark 


* Standard Telephones and Cables Limited 


Registered Office : Connaught House, Aldwych, London, W.C,2 


RECTIFIER DIVISION: Edinburgh Way, Harlow, Essex. 


Telegrams : Sentercel, Harlow 





[ 
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PK-FIX COVERS 


ONLY MADE BY- 


DAVIS SHEET METAL ENGINEERING Co. Lro. 
ELEY’S ESTATE, ANGEL ROAD, 
LONDON, N.18 
PHONE: EDMONTON 2492 


is€ev 





Start-O-Matie 


Diesel Electric Generating Plant 


21 kW - - £345 
SEND FOR LATEST LITERATURE 4°5 kW SAB os £440 


AND PRICE LISTS OF ALL 


LISTER GENERATING PLANTS 7°5 kW - = £525 


AND WATER PUMPS 


R.A. Lister & Co.Ltd., Dursley, Gloucestershire. Phone: Dursley 2371 


LONDON : Imperial House, Kingsway Telephone : TEMple Bar 968! Also at STAMFORD, GLASGOW and DUBLIN 


Nuorescent Lighting Equipment 


manufactured by 
© ENSEL ELECTRIC CO., LTD. 
BLE 218 UPPER STREET, LONDON, N.! 
(“4 Telephone: CANonbury 2251/2 Grams: Enslectric, Londen 
Send for illustrated leaflets and price lists. 
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London Office: 
~ re 8, KING WILLIAM ST 
| LONDON, E.C,4 


GUILDFORD AND EYNSFORD ; 


f 


<# 


MAKERS OF ‘CASTLE VULCANISED FIBRE SHEETS, RODS, TUBES, CONTAINERS, COMPONENT PARTS & LEATHEROID 





Unvarying High Quality and Finish. 
Fully Annealed for Bending and 
Screwing. No Hard Weld or Inter- 
nal Seams. Every tube passed and 
branded to B.S.S.31.Obtainable from 
stock from all leading Wholesalers. 
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AERO-AUTO 
UNDERCUTTER 


An inexpensive and reliable machine for 
the rapid undercutting of micas of small 
armatures as used in automobile dynamos 
and starters, and in aircraft electric motors. 


Write for descriptive leaflet to: 


MARTINDALE ELECTRIC CO. LTD. 


45 WESTMORLAND ROWAD, LONDON, N.W.9 
also at 25 ELMBANK STREET, GLASGOW, C.2. 





Jig 


SWITCHGEAR AA, SPECIALISTS 
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For further particulars or help on 
any lighting problem write to: 


ENGINEERING & LIGHTING 
EQUIPMENT CO. LTD. 


SPHERE WORKS, ST. ALBANS, HERTS 


NEW ELECO “ PERSPEX” 
FITTING FOR INDUSTRIAL 
CONDUIT LIGHTING 


—Increases Light Output 
Ratio 10-15% 


This new Eleco fitting (patent applied for) 
is efficient, versatile and economical. It can 
be used either open, or made completely 
dustproof with a diffusor cover. The 
reflectors are made in two grades of opal 
‘Perspex’, whilst the covers are obtainable 
in three grades, including a pinspot pattern 
“Perspex”. This means that a suitable 
combination can be arranged to control the 
percentage of upward light and brightness 
over a considerable area. Thus, units can be 
selected to give the best lighting effect for 
your particular installation. 


TOTAL THESE FEATURES - 
AND YOU GET TODAY’S MOST 
EFFICIENT LIGHTING 


For 100 to 500 watt tungsten 
Lamps, 80-125 watt MB/V 


Mercury. 


Lighting output Ratio exceeds 
85. Balanced distribution — 


10-25, upward light. 


High mechanical strength 


Resists corrosion. 
Low initial cost 
Ease of installation. 


White stove enamelled interior 
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Copper and its alloys are now available in ample supply 
for all purposes, Maximum economy and efficiency in 
the use of these versatile materials is achieved by care- 
ful selection and proper application. The Copper 
Development Association will gladly advise on any use 
of copper or its alloys--free of charge or obligation. The 
C.D.A. exists to help copper to help you and welcomes 
your enquiries. 


FIRST ASK THE C.D.A. @ 
YX 


COPPER DEVELOPMENT ASSOCIATION KENDALS HALL ° RADLETT HERTS © RADLETT 45616 





7, 
* - ‘+ 
, 


os ' * 
UU ’ COUNT YOUR LUCKY STARS 


E EQUIPMENT 


LOW VOLTAGE LIGHTING ; J 
TRANSFORMER. ‘ BUT LET 
in die cast Aluminium Case, Self 2 r: TRUMETER 
—— COUNT YOUR 


isolating, fitted with D.P. on-off ze i 
Scone pied ib me PRODUCTION 


arm Lighting oe or Low Pe: As 
MEDIUM VOLTAGE ALL 


INSULATED TEST LAMP. 
100-500 Volts. AC. OC. Fleeed FOR MEASURING AND COUNTING 
ee TRUMETER CO, LTD., MILLTOWN ST., RADCLIFFE, LANCS. 


prod. 
CW 2642/57 








hgeevage PROGRESS... 


tools, hand lamps, 
The Result of Splendid Effort! 


P.V.C. and British enterprise, energy and ingenuity 
POLYTHENE produced the Jet Engine. . . . There is 
SLEEVINGS 0 limit to British achievements . . 


LOOPMETERS. | ' te 
For vesting earth fault loop resistance— INSULATED There s also no end to the Insulating 
Sleevings which we produce for many 


2 models available. 
WIRES ane Industrial applications. 
FLEXIBLES A.1.D. APPROVED 


JOHN DRUMMOND (Engineers) LTD. PLASTICABLE LIMITED 
23 LOCHBURN ROAD + MARYHILL + GLASGOW, N.W. HAWLEY LANE - FARNBOROUG . 
Telephone: Maryhill 1893 PHONE: FARNBOROUGH, sot 8s sant 


50 VA. to 750 VA, 
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THE “LINCOLN” TYPE AC — A TRUE PLASTER-DEPTH SWITCH 


te slash 
too deep 


The plasterer does not always carry out his work to the 
satisfaction of the wireman! Often, even the box will 
be covered up and, when this has been located and 
cleaned out, the wireman will be faced with the task of 
mounting the switch and plate to a box below the plaster- 
level. This problem is automatically resolved when 
*Lincoln’’ Type AC flush 
switches are employed. The 
standard unit fixing screw 
will accommodate the single- 
switch unit to plaster running 

up to 0.4” above the edge of the mounting box and up to 0.3” in the case 

of the twin-switch unit. Where the plaster runs deeper than these limits, 

then the wireman has the choice of two longer screws which enable him 

to fix the units on plaster up to a full inch over the box. This little feature 


can mean quite a lot to the busy wireman. 


The “Linco'n"’ Type AC flush switch 
is self-accommodating to variations 
in plaster level by means of the 
unit-fixing screws, 


WIRING ACCESSORIES e |SWITCHGEAR e MOTOR STARTERS 





“ Crabtree "’ (Registered) C.701/3 Advt. of J. A. Crabtree & Co, Ltd., Lincoln Works, Wa'sal!, Staffs. 








~ 
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NEWITON-DERBY 


-ELECTRICAL EQUIPMENT 


2) kVA Motor Alternator, Drip proof to 45°. Motor 
220 volts D.C, Output 120 volts, 3 phase, 333 cycles 
per second. Motor includes an automatic constant 
speed governor. Weight 450 Ib, 


HIGH FREQUENCY 
ALTERNATORS 


(Send for publication No. 1003/2) 


Also makers of Rotary Transformers and 
Anode Converters, Wind and Engine Driven 
Aircraft Generators, High Tension D.C. 
Generators, and Automatic Carbon Pile 


Voltage Regulators. 


NEWTON BROTHERS 
(DERBY) LTD. 





Vacuum and High Vacuum 


DRYING AND IMPREGNATING EQUIPMENT for rotors, 
stators, condensers, cables, insulating tubes, and coils— 
Vacuum Chamber Driers for transformers and battery plates. 


VACUUM DRYING AND IMPREGNATING 
EQUIPMENT FOR CABLES. 


PASSBURG-BLOCK-HAAS G.M-B-H 
REMSCHEID-LENNEP (GERMANY 





~ Rep: Orthos Industria! Trading Co. | Newgote St. Newcastle-on-Tyne 


Tire! 


IN THE TROPICS THEY USE 


NU-SWIFT! 


Hot and humid conditions test fire 
extinguishers severely. Corrosion 
threatens, metals expand and con- 
tract. Reliable Nu-Swift remains 
reliable under trying conditions. 
Nu-Swift Led., 25 Piccadilly London W.1. REG $724 


In Every Ship of the Royal Navy 

















CES) 


POWER DISTRIBUTION 


TRANSFORMERS 
C.S.A. APPROVED 


10 VA to 100 KVA Open, 
Enclosed, Oil Cooled, D.W. 
and Auto for 
INDUSTRIAL ENGINEERING, 
FURNACES, ELECTRONICS, 
PHASE CONVERSION, ETC. 


THE TRANSFORMER & ELECTRICAL CO. LTD. 


Dept. E.T., EASTERN ROAD, WALTHAMSTOW, LONDON, E.17 
Phone: KEYstone 5031/2 
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“ 


ENGLAND 


SWITCHGEAR 


CONTACTOR 


HAM PF fF Gem 


> 
0 
5 


BLAKENHALIL 








COMPACT 
DESIGN 


ECONOMICAL 
INSTALLATION 


500 V UP TO 300A 


A.C. OR D.C. 


This is the DORMAN ‘TS’ 
FUSED SWITCH—a modern 
compact unit which provides 
positive action with perfect 
safety: designed to suit a 
variety of installations and 
constructed of first quality 
materials. The quick double 
break action mechanism with- 
stands Admiralty shock tests 
and the removable fuse car- 
riage will take HRC or rewire- 
able fuses, or copper strips. 
For 5)0V and up to 300A, 
SP. DP. TP. TPN. 


WRITE FOR BOOKLETS 
TS! AND TSCS. 


A.S.T.A. TESTED AND CERTIFIED 
TO 35MVA 





(1) Fully Interlocked; Lid cannot be opened when switch 
ison, (2) Simple Safe Wiring: Grip type cable terminals 
up to 15) A and standard sweating sockets above. (3) High 
Performance: Silvered Copper high pressure butt con- 
tacts, self-aligning, adjustable, rolling and wiping action. 
(4) Absolute Safety: Fuse carriage removable and com- 
pletely isolated by quick double break switch action. 


< 


DORMAN & SMITH LTD. 3° 


MANCHESTER 5, and also at LONDON 
GLASGOW BELFAST and JOHANNESBURG 
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Oven with forced air 
circulation fitted with 
temperature recorder. 








HEDIN, LTD. 
COMMERCE ESTATE, SOUTH WOODFORD, LONDON, E.i8 
Tel.: BUC 6601/2 











BATTERY CHARGERS 
GARAGE CHARGERS 
RECTIFYING UNITS 





Enquiries welcomed -— Standard or Special 
THE BANNER ELECTRIC CO. LTD. 
HODDESDON, HERTS Hodd 2659 


Makers of many types of Rectifier Equipment 











Service @ 
ENTerprise 6222 


BALL BEARINGS 
ROLLER BEARINGS 
PLUMMER BLOCKS, etc. 


Immediate Delivery Keen Prices. Write for monthly stock list A.1 


CHAS: AUCHTERLONIE & CO., LTD. 
32 STATION RD., NEW SOUTHGATE, LONDON, N.iII 
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When it’s a question of installing attractive fluorescent lighting 


When with the minimum of fuss and bother and cost, that’s the time to 


turn to the MEW Crompton ‘CEILINE’ fitting (Fixing centres 24”). 
cee es 


cy , i ; ‘ . . = 
iT "S a CEILINE’ is a new design in the famous Crompton tradition for 


close ceiling fixing. It is finished in gleaming ‘ Permawhite’ 
enamel for high glaze and hard wear and it is quickly and easily 
e a 
fl ttl ng installed with positive earthing and earthing continuity to conduit 
e = : 
or other wiring systems. Lamps are inserted or removed from 
» either end and held in place by spring-loaded lampholders for sure 
0 CCaSslio0 n contact and positive grip. Lamp end shields are adjustable and 
self-retaining and the quiet, clean control gear — either visible action 


switch-start or snap~-start — accessible without the use of tools, 
e 


Yet, with all these advantages, “GE0LULIGB" js available at a very attractive: price 


(rompton ‘CEILING’ 


CROMPTON PARKINSON LTD - CROMPTON HOUSE ALDWYCH LONDON W.C,.2 TEL: CHANCERY 3333 


ELECTRICAL EQUIPMENT 
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Modern Lighting for 


a Modern City. . 


REVO LIGHTING AT KUWAIT 


The Revo Electric Co., Ltd., has been 
responsible for many important Street 
Lighting Installations the world over 
and the lighting of the Civic Centre of 
Kuwait is yet another achievement. 


The Company has been entrusted with 
the manufacture of the specially 
designed electric light fittings, illus- 
trated on this page, to the designs of 
Messrs. Minoprio and Spenceley, 
F.F.R.1.B.A. 


(Right) 

This standard, one of a number to be erected 
on the Safat and Naif Avenues, is 25 ft. to the 
source of light and carries a Revo lighting 
fitting with tapered opalescent Perspex cylinder 
36 in. oy 18 in, diameter, 12 in, at base, 
arranged for 8-30 watt fluorescent lamps. The 
4 ft. 3 in. diameter dome accommodates 8-150 
watt Tungsten lamps and houses the control 
gear. 


(Left) 

This standard has been specially designed for 
use on the various roundabouts in the city 
roads, The height to ‘ight source is 25 ft. The 
Revo fitting is designea with three opalescent 
Perspex cylinders 3 ft. long x I ft. 3 in. diameter, 
arranged for four 30 watt 3 ft. fluorescent 
lamps. The cylinders are supported by copper 
domes mounted on tubular steel arms. 


Street Lighting 
EQUIPMENT 


REVO ELECTRIC CO. LIMITED, TIPTON, STAFFS 


Telegrams: REVO TIPTON Telephone: TIPTON 1891 


‘Branches: 
London : "Glasgow : Manchester : Leeds : Cardiff : Newcastie-on-Tyne : Belfast & Dublin 


MAKERS OF: 
®LECTRIC COOKERS & DOMESTIC APPLIANCES, PUBLIC & INDUSTRIAL LIGHTING, FANS, SWITCH & FUSE GEAR 
Printed in England by Staples Printers Limited at their Great Titchfield Street, London, establishment for the Proprietors, Tus Evecraicat Times Lrp., 
and published at Sardinia House, Sardinia Street, London, WC.2 
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Renex Anti-Corrosion Sheathing 
has been developed for application 
over the lead sheathing of Power 
and Auxiliary Cables to give pro- 
tection against both chemical and 
electrolytic corrosion. 


SCOTTISH CABLES LIMITED 


DEANSIDE e RENFREW e« SCOTLAND 
me), 1010), ee) oa eee - 2D HOUSE * ALDWYCH, W.C.2 


Associated Company: SCOTTISH CABLES (SOUTH AFRICA) LTD. PIETERMARITZBURG, NATAL 





